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1 ARIZONA WA TER COMPANY

2
Rebuttal Testimony of

3
William M. Garfield

4

5

6

Introduction and Qualifications

PLEASE STATE YOUR NAME, EMPLOYER AND OCCUPATION.

7

8

9

10

11

My name is William M. Garfield. I am employed by Arizona Water Company

("Arizona Water" or "Company") as its President and Chief Operating Officer

("COO"). As such, l am responsible for the management and operations of the

Company. Each of Arizona Water's officers reports directly to me, and I report

directly to Arizona Water's Chief Executive Officer.

12

13

ARE you T HE SAME WILL IAM GARFIELD THAT PREVIOUSLY

PROVIDED DIRECT TESTIMONY IN THIS PROCEEDING?

14 A.

Q.

Yes.

15 WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

16

17

The purpose of my rebuttal testimony is to respond to the direct testimony of

Staff witness Briton A. Baxter.

18 How IS YOUR REBUTTAL TESTIMONY ORGANIZED?

My testimony is presented in two sections, including this introductory Section I.

In Section ll, I respond to Staff witness Briton A. Baxter's direct testimony

regarding the Nitrate Cost Recovery Mechanism.

19

20

21

22

23

ll.

24

25

26

Response to Staff

Nitrate Cost Recovery Mechanism - Extraordinary Capital Expense

DOES STAFF AGREE THAT ARIZONA WATER NEEDS TO CONSTRUCT

FOUR ADDITIONAL WATER TREATMENT FACILITIES IN ORDER TO

COMPLY WITH SAFE DRINKING WATER STANDARDS?

A.

Q.

A.

A.

Q.

Q.

A.

Q.

I.

M.

3



1 Yes. But Staff denies that Arizona Water would face an extreme financial

2 hardship in expending $191 million to construct these four treatment facilities.2

3 How DOES STAFF JUSTIFY ITS CONCLUSION THAT ARIZONA WATER

4 WOULD NOT FACE AN EXTREME FINANCIAL HARDSHIP BY

5 CONSTRUCTING $19 MILLION OF UTILITY PLANT?

6

7

They do not provide any analysis to support their conclusion, but simply

reference Arizona Water's adjusted plant in service of $125 million and rate base

8 of $57.8 million.

9 Q. DOES STAFF INFER ANYTHING BY THEIR TESTIMONY?

10 Yes. Staff infers that the $19 million needed to construct these four water

11

12

treatment facilities is insignificant compared to Staff's adjusted plant in service

and rate base calculations and any additional cost of service can be handled in

13 the normal method of filing a general rate case after these facilities are

14 constructed .

15 Q. IS STAFF CORRECT IN ITS INFERENCE THAT THESE CONSTRUCTION

16 COSTS ARE NOT SIGNIFICANT?

17 No. The $19 million construction cost for nitrate treatment is nearly equal to the

18

19

20

21

22

23

24

Company's total construction expenditures in the Pinal Valley service area during

2012, 2013, 2014 and 2015, combined.3 Expending the equivalent of over four

years' worth of capital expenditures to remove a single contaminant from drinking

water is anything but insignificant.

In recommending denial of the Company's proposed nitrate cost recovery

mechanism, Staff compares the $19 million construction cost for nitrate treatment

to its recommended rate base in this proceeding of $57.8 million, and somehow

25

26

1 Actual cost is $19 million and not $26 million, See Schneider Direct Testimony, Page 107, lines 4-7.
2 See Baxter Direct Testimony, Page 66, lines 18-22.
3 See Schedule A-4 of the Company's Application.

A.

A.

A.

A.

Q.
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1 concludes that a cost recovery mechanism is not warranted. However, this $19

2

3

4

5

6

million represents a 33% increase in the Penal Valley service area's rate base.

Staff provides no analysis or explanation of how a utility can fund a 33% increase

in its rate base without taking extraordinary measures to maintain its financial

integrity, or causing rate shock. It was the prospect of significant increases in

rate base such as this that prompted the Commission to adopt the arsenic cost

7 recovery mechanism.

8 Q.

9 TREATMENT

How DOES $19 MILLION IN UTILITY INVESTMENT IN NITRATE

FACILITIES COMPARE TO THE LEVEL OF CAPITAL

10 INVESTMENT IN ARSENIC TREATMENT FACILITIES FOR THE WESTERN

11 GROUP WHEN THE ACRM WAS FIRST APPROVED FOR THIS GROUP?

12

13

14

The $19 million necessary to construct nitrate treatment facilities is nearly 40%

larger than the amount of capital investment made in arsenic treatment facilities

for the entire Western Group, which was estimated at $13.6 million.4

15 Q. DID THE COMMISSION FIND THAT THE ACRM WAS JUSTIFIED BASED ON

16

17

$13_5 MILLION TO CONSTRUCT ARSENIC TREATMENT FACILITIES, AND

DOES THE SAME SITUATION EXIST NOW FOR THE NITRATE TREATMENT

18 FACILITIES?

19

20

As I testified in my direct testimony in this proceeding, in the Phase 2 proceeding

for Arizona Water's Northern Group in Docket No. W-01445A-00-0962, the

21 Commission concluded that:

22

23

Arizona Water faces significant costs in the next several years to comply

with the EPA's new arsenic MCL,

24

25

26
4 See ACC Decision No. 68302, Page 46, lines 21-22.

A.

A.
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1

2

The impact on Arizona Water, as well as many other smaller water

companies, will be significant,

3

4

Absent the implementation of an ACRM mechanism, the only viable

alternative would be a series of rate applications and the possibility that

5

6

7

interim rate relief would be required to maintain the Company's financial

integrity until rate relief could be granted, and

Establishing an ACRM mechanism balances the need for Arizona Water to

8 remain financially sound with the avoidance of significant rate shock to

9 customers.

10

11

12

13

14

All of the Commission's conclusions about the need and justification for

an ACRM, and benefits to customers, are even more applicable to the Nitrate

Cost Recovery Mechanism, due to nitrate treatment facilities' higher capital cost

and operating and maintenance expenses than similarly sized arsenic treatment

facilities.5

15 Q. How DOES STAFF PROPOSE THAT ARIZONA WATER HANDLE THIS HIGH

16 LEVEL OF UTILITY PLANT INVESTMENT?

17 Staff proposes that Arizona Water handle these facilities like it is being handled

18 by making the investments and

19

for the facilities already placed in service

seeking recovery in a general rate case.6

20 IS THAT EVEN FEASIBLE?

21 No, not without significant financial risk to Arizona Water and rate shock to its

22 customers.

23 Q. How DOES THIS LEVEL OF INVESTMENT IMPOSE SIGNIFICANT RISK ON

24 ARIZONA WATER?

25

26 5 See Schneider Direct Testimony, Page 107, Iine10 through Page 108, line 14.
e See Baxter Direct Testimony, Page 67, lines 2-6.

A.

A.

Q.
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1

2

3

4

5 The

6

7

8

9

The increased risk is demonstrated by comparing Arizona Water's capital

structure before constructing arsenic treatment facilities in 2004, to Arizona

Water's capital structure in 2008, in which the amount of equity in the Company's

capital structure dropped from 75% to 46%. More importantly, the level of debt

increased from $21.8 million to $75.0 million over this time period.

significant drop in Arizona Water's equity ratio and corresponding significant

increase in debt ratio were due in large part to the cost of constructing arsenic

treatment facilities. Significant declines in the equity ratio coupled with significant

increases in debt increase Arizona Water's risk.

10

11

12

13

As experience shows, large capital projects completed over a short time

period to comply with safe drinking water standards, such as arsenic and nitrate,

can have a significant effect on the financial condition of a company such as

Arizona Water. The Commission's conclusions about the need for an ACRM to

14

15

maintain Arizona Water's financial integrity were exactly on point, and this

practical real-life example shows why the NCRM is so badly needed.

16 Q. DO YOU STAND BY YOUR ORIGINAL RECOMMENDATION FOR THE

17 NITRATE COST RECOVERY MECHANISM?

18

19

Yes, I do. My direct testimony and the Commission's own conclusions on the

ACRM provide ample justification and need for an NCRM.

20 DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

21 Yes.

22

23

24

25

26

A.

A.

Q.

A.
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1 ARIZONA WA TER COMPANY

2

3

4

Rebuttal Testimony of

Fredrick K. Schneider
5

6 Introduction

7 Q.

8 A.

PLEASE STATE YOUR NAME, EMPLOYER, AND TITLE.

9

My name is Fredrick K. Schneider. I am employed by Arizona Water Company

("Arizona Water" or "Company") as Vice President - Engineering.

10 Q.

11

ARE you THE SAME FREDRICK K. SCHNEIDER THAT PREVIOUSLY PROVIDED

DIRECT TESTIMONY IN THIS PROCEEDING?

12 A. Yes.

13 Q. HAVE you REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER

14 PARTIES TO THIS PROCEEDING?

15 A.

16

17

Yes, I have reviewed the testimony of each of the witnesses for the Residential Utility

Consumer Office ("RUCO"), the Arizona Corporation Commission's ("Commission")

Utilities Division Staff ("Staff"), and Abbott Laboratories, Inc. ("Abbott").

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

The purpose of my rebuttal testimony is to respond to the direct testimony of RUCO

witness John A. Cassidy and Staff witnesses Briton A. Baxter and Frank M. Smaila.

18 Q.

19 A.

20

21 Q.

22 A.

HOW IS YOUR TESTIMONY ORGANIZED?

23

24

25

My testimony is presented in three sections, including this introductory Section I. In

Section II, I respond to RUCO witness John A. Cassidy's testimony regarding RUCO's

adjustments to post-test year plant additions, the Company's Tank Maintenance plan,

RUCO's recommendations to the System Improvement Benefits ("SlB") mechanism,

3



1

2

3

4

5

and the proposed Nitrate Cost Recovery Mechanism ("NCRM"). In Section III, I

respond to Staff witnesses Briton A. Baxter and Frank M. Smaila's testimony regarding

Staff's adjustments to post-test year plant additions, System Improvement Benefits

("SIB") mechanism, Arsenic Cost Recovery Mechanism ("ACRM"), and the proposed

Nitrate Cost Recovery Mechanism ("NCRM").

6 Q. ARE YOU SPONSORING ANY EXHIBITS WITH YOUR REBUTTAL TESTIMONY?

7 A. Yes. I am sponsoring the following exhibits:

8 FKS-RB1 National Association of Corrosion Engineers ("NACE") Paper No.

9 08279.

10 FKS-RB2

11

Pinal Valley System Improvement Benefits Mechanism Project

Prioritization and Cost Schedule.

12 II. Response to RUCO

13 A.

14 Q.

Post-Test Year Utility Plant Additions

WHAT DO you ADDRESS IN THIS SECTION oF YOUR REBUTTAL?

15 A.

16

17

In this section I address RUCO's rate base adjustment No. 1 regarding post-test year

plant. Company witness Jamie R. Moe also addresses RUCO's rate base adjustment

No. 1 in his rebuttal testimony.

18 Q. HAVE YOU REVIEWED RUCO'S RECOMMENDED ADJUSTMENTS TO POST-

19 TEST YEAR PLANT?

20 A. Yes.

21 Q. WHAT ADJUSTMENTS TO POST-TEST YEAR PLANT IS RUCO

22 RECOMMENDING?

23 A.

24

25

RUCO is recommending that the Commission disallow cost recovery for forty specific

post-test year utility plant projects and five "Blanket" capital improvements totaling

nearly $6.2 million.

4



1 Q.

2

3 A.

WHAT JUSTIFICATION HAS RUCO PROVIDED FOR REMOVING THE

COMPANY'S POST-TEST YEAR UTILITY PLANT INVESTMENTS?

According to John A. Cassidy's testimony, RUCO supports post-test year plant only if

the projects were completed within an arbitrary six months of the test year end and for

projects considered as "major projects". Company witness Jamie R. Moe addresses

RUCO's arbitrary six month cut-off in his testimony.

DID RUCO PERFORM ANY SITE VISITS OR SITE INSPECTIONS TO DETERMINE

IF THE COMPANY'S PROPOSED POST-TEST YEAR PLANT ADDITIONS ARE

USED OR USEFUL?

No.

DID STAFF PERFORM ANY SITE VISITS OR SITE INSPECTIONS TO DETERMINE

IF THE COMPANY'S PROPOSED POST-TEST YEAR PLANT ADDITIONS ARE

USED OR USEFUL?

Yes. Staff engineer, Frank M. Smaila performed a detailed and thorough review of the

Company's proposed post-test year plant additions by performing site inspections of

the Company's Western Group offices and plant sites which took several days to

complete. In fact, Staff witness Briton A. Baxter attended some of the site inspections

with Mr. Smaila.

ARE THE COMPANY'S POST-TEST YEAR PLANT ADDITIONS INTENDED TO

FACILITATE THE ADDITION OF CUSTOMERS AFTER THE END OF THE TEST

YEAR?

4

5

6

7 Q.

8

9

10 A.

11 Q.

12

13

14 A.

15

16

17

18

19 Q.

20

21

22 A.

23 Q.

24

25

No.

DID RUCO DETERMINE THAT ANY OF THE COMPANY'S PROPOSED POST-TEST

YEAR PLANT ADDITIONS WERE NOT PRUDENT OR NECESSARY FOR THE

PROVISION OF SERVICE?

5



1 A.

2

3

4

5

6

7

8

No. In fact, some of the proposed additions that RUCO recommends removing are

required by Arizona Department of Environmental Quality and U.S. Environmental

Protection Agency in order for the Company to comply with State and Federal Safe

Drinking Water regulations. Other utility plant additions are necessary for public safety

and fire fighting purposes, and to provide safe and adequate water service to the

Company's customers. For example, RUCO recommends removing the Company's

Valley Farms Well No. 2 Arsenic Removal Facility which was placed in service on July

8, 2015, eight days after RUCO's arbitrary cut-off date of six months after the end of

the test year.9

10 Q.

11

HAS THE COMMISSION DETERMINED WHETHER THE COMPANY'S VALLEY

FARMS WELL no. 2 ARSENIC REMOVAL FACILITY IS USED AND USEFUL AND

12 DID THE COMMISSION AUTHORIZE AN ACRM SURCHARGE FOR THIS

13

14 A.

FEDERALLY MANDATED UTILITY PLANT INVESTMENT?

15

16

17

Yes. After completing construction, receiving the necessary regulatory approvals, and

placing the facility in service the Company submitted an application to the Commission

to implement an ACRM surcharge. Staff visited the site, determined the arsenic

removal facility was used and useful, and recommended the Commission approve the

18 ACRM surcharge. On January 19, 2016, the Commission approved the Company's

ACRM application. The ACRM surcharge went into effect on January 22, 2016.19

20 Q.

21

DOES RUCO RECOMMEND DISALLOWING UTILITY PLANT AFTER STAFF AND

THE COMMISSION APPROVED SUCH INVESTMENTS?

22 A. Yes. RUC() recommends that the Commission arbitrarily disallow federally mandated

utility plant additions that the Commission has already deemed necessary and prudent.23

24 Q.

25

DOES RUCO PROVIDE AN EXPLANATION FOR ITS RECOMMENDATION TO

DISALLOW THE COMPANY'S INVESTMENT IN NECESSARY UTILITY PLANT?

6



1 A. Yes. According to John A. Cassidy, the plant was placed in service after RUCO's

2

3

arbitrary June 30, 2015 cut-off date.

Q.

4

5

CAN you PROVIDE AN EXAMPLE OF RUCO PICKING AND CHOOSING WHEN

TO APPLY THEIR ARBITRARY CUT-OFF DATE FOR POST-TEST YEAR PLANT

OF JUNE 30, 2015?

6 A. Yes. In 2015, the Company experienced failure of the 36-inch water transmission main

7

8

g

10

11

12

connecting its 5 million gallon storage tank to the Pinal Valley water system. The

storage tank is critical and necessary to provide water service during peak demands

and water for firefighting purposes. The Company was required to replace, on an

emergency basis, 130 linear feet of the failed 36-inch water main with 36-inch DIP at a

cost of $300,000. This replacement water main was placed in service on May 5, 2015,

within RUCO's six month cut-off date and is considered a "major" project.

13 Q.

14

WHY DOES RUCO RECOMMEND THAT THE COMPANY'S 36-INCH WATER

TRANSMISSION MAIN REPLACEMENT BE DISALLOWED IF IT WAS COMPLETED

15

16

AND PLACED IN SERVICE BEFORE RUCO'S ARBITRARY CUT-OFF DATE OF

JUNE 30, 2015?

17 A.

18

Mr. Cassidy provides no explanation for RUCO's disallowance. RUCO is not following

their own criteria for the inclusion of post-test year plant, even though such criteria is

arbitrary.19

20

21 A.

22

Q. DOES THE COMPANY AGREE WITH RUCO'S ADJUSTMENTS?

Absolutely not. RUCO's recommended adjustments are arbitrary, capricious,

unsupported by any facts, and not consistent with recent Staff and Commission

23 practice. Such recommendations to arbitrarily disallow utility plant are not in the best

24 interest of the customers or the Company.

25 Q. WHAT IS THE COMPANY'S RECOMMENDATION TO THE COMMISSION?

7



1 A.

2

3

4

The Commission should disregard RUCO's adjustments to post-test year plant

because their position is inconsistent, arbitrary, and not supported by fact. In fact, as I

discuss later in my rebuttal testimony, the Commission should adopt Staff's

recommendation, with the minor adjustments the Company recommends.

5 Tank Maintenance

WHAT DO you ADDRESS IN THIS SECTION OF YOUR REBUTTAL?6 Q.

7 A.

8

9

In this section I address RUCO's operating income adjustment No. 3 regarding tank

maintenance. Company witness Jamie R. Moe also addresses RUCO's operating

income adjustment No. 3 in his rebuttal testimony.

10 Q. HAS THE COMPANY DEVELOPED A DETAILED TANK MAINTENANCE PLAN

11 AND PRUDENT AND NECESSARY

12

SCHEDULE FOR COMPLETING

MAINTENANCE OF ITS WESTERN GROUP STORAGE TANKS?

13 A. Yes.

14 Q.

15 A.

WAS THE COMPANY'S PLAN AND SCHEDULE ACCEPTED BY STAFF?

Yes.

16 Q.

17

DOES THE COMPANY AGREE WITH RUCO'S ADJUSTMENTS TO TANK

MAINTENANCE EXPENSE?

18 A. No.

19 Q.

20

DID RUCO PROVIDE JUSTIFICATION FOR THEIR ADJUSTMENT TO THE

COMPANY'S PLAN AND SCHEDULE?

21 A.

22

23

24

25

According to John A. Cassidy's direct testimony, RUCO does not agree with the

Company's tank maintenance plan because: (a) The Company normalized the tank

maintenance costs over a 14-year period, (b) A longer time period creates imbalances,

and (c) The company does not have costs in each year of the 14 year normalization

period for the Company's smaller water systems.

8
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1 I address each of the above reasons RUCO uses to deny the Company's

2 recommendation.

3 Q. WHY DID THE COMPANY DEVELOP A 14-YEAR TANK MAINTENANCE PLAN

4 AND SCHEDULE?

5 A.

6

7

8

9

10

The generally accepted interval for interior tank coating is 10-15 years, depending on

tank material and exposure to environmental conditions, such as water quality,

weather, and soil conditions. Many years ago, the Company adopted 14-year and

7-year coating intervals for interior and exterior coating, respectively. The Company's

adopted coating interval is in accordance with industry standards. I have included as

Exhibit FKS-RB1 a paper prepared by the NACE for recommended coating system

11 replacement.

schedule.

Their paper supports the Company's tank maintenance plan and

12

13 Q. WHY DOES THE COMPANY USE 14-YEAR AND 7-YEAR COATING INTERVALS?

14 A.

15

16

17

18

19

20

21

Based on the Company's experience, interior coating shows deterioration after 14

years. It has been the Company's experience that postponing interior recoating

beyond 14 years results in premature metal damage, which increases repair and

replacement costs. Similarly, after 7 years exterior coating shows signs of chalking

and cracking because of exposure to ultraviolet rays from sunlight. Recoating is

required to protect the exterior metal surface to prevent surface corrosion and to

maintain a suitable exterior appearance. The Company's 14-year and 7-year

schedules work well to extend the life of storage tanks, provide adequate corrosion

22 protection, and maintain a suitable exterior appearance.

23 Q. DOES THE COMPANY'S TANK MAINTENANCE PLAN AND SCHEDULE FOLLOW

24 GENERAL INDUSTRY PRACTICES?

25 A. Yes, they do.

9



1 Q . DID THE COMPANY ADJUST THE COST OF TANK MAINTENANCE FOR ANNUAL

2 INCREASES IN COSTS?

3 A. No. To be conservative, the Company did not adjust tank maintenance costs to reflect

4

5

annual increases in materials or labor, although such cost pressures are clearly

present. As a result, the Company's tank maintenance expense normalization is

6 conservative.

7 Q. WILL THE COMPANY UPDATE ITS TANK MAINTENANCE PLAN AND SCHEDULE

8 BEFORE 14 YEARS?

9 A.

10

11

Yes. Typically, the Company has filed a rate case for each of its rate groups every

three years. The Company intends to normalize tank maintenance expense and

update its tank maintenance plan and schedule in each of its future rate cases as

12 The update will reflect the increase in cost of materials, labor, and the

13

necessary.

addition of new storage tanks in the Company's water systems.

14 Q. WHY IS STORAGE TANK MAINTENANCE IMPORTANT?

15 A.

16

17

18

19

20

21

22

23

24

25

In accordance with American Water Works Association ("AWWA") Manual M42 for

Steel Water Storage Tanks, standard A\N\NA practice calls for tanks to be inspected by

industry professionals on a regular basis to ensure structural and sanitary integrity and

to extend the useful life of the storage tank. Regular storage tank inspection also helps

the Company identify problems in the storage tank which may develop into major

problems if left undetected or repaired. Lack of proper maintenance and repairs leads

to costly repairs and premature tank failure. These inspections should also include

routine cleaning as necessary. Water storage tanks that are not routinely cleaned can

affect water quality such as water quality degradation, turbidity, reduced chlorine

residual, and taste and odor, which can lead to customer complaints. In addition to

routine inspections and cleaning, AWWA standard practice calls for every tank

10



inspection to include a detailed inspection of the structure and foundation. A report

performed by a qualified inspector documents the inspection results.

FOR THE COMPANY'S SMALLER WATER SYSTEMS, WHY DID THE COMPANY

NOT INCLUDE TANK MAINTENANCE IN EACH OF THE 14 YEARS?

In the Company's smaller water systems such as Ajo and White Tank, the water

system only has two and five storage tanks, respectively.

necessary to perform tank maintenance each and every year. That is why the

Company normalized the tank maintenance cost over the entire 14-year planning

schedule. It is the prudent thing to do. Mr. Cassidy does not understand that the

infrequent nature of tank maintenance lends itself to normalizing this expense.

Therefore, it is not

SHOULD THE COMMISSION REJECT RUCO'S TANK MAINTENANCE

ADJUSTMENT AND ACCEPT STAFF'S RECOMMENDATION?

SIB MECHANISM

HAS THE COMPANY DEVELOPED A DETAILED PLAN TO REPLACE AGING AND

FAILING INFRASTRUCTURE IN ITS WESTERN GROUP OF WATER SYSTEMS?

Yes. RUCO's recommendation is misplaced and fails to recognize the purpose of

normalizing adjustments.

c .

Yes.

FKS-12 titled "Aging Infrastructure Replacement Plan".

The Company's detailed plan was included in my direct testimony as Exhibit

IS THE COMPANY'S AGING INFRASTRUCTURE REPLACEMENT PLAN A

COMPREHENSIVE PLAN SIMILAR TO THOSE THE COMPANY PREPARED AND

SUBMITTED IN PREVIOUS RATE PROCEEDINGS WHERE THE COMMISSION

APPROVED A SIB MECHANISM?

1

2

3 Q.

4

5 A.

6

7

8

9

10

11 Q.

12

13 A.

14

15

16 Q.

17

18 A.

19

20 Q.

21

22

23

24 A.

25

Yes.

11

l l



1 Q. WHY IS A SIB MECHANISM NECESSARY FOR THE WESTERN GROUP OF

2 WATER SYSTEMS WHERE WATER LOSS IS LESS THEN TEN PERCENT?

3 A.

4

5

6

7

8

9

10

Water loss in those water systems is trending upward. Specifically for Pinal Valley,

water loss is 9.17 percent for calendar year 2015. This represents approximately

480,000,000 gallons of water. It is less wasteful and more cost effective to keep water

loss below ten percent by replacing aging infrastructure in a timely fashion rather than

to allow water loss to increase above ten percent before beginning to replace failing

infrastructure. The Company's plan identifies the need to increase the rate of replacing

aging infrastructure, which the SIB mechanism will facilitate by providing for more

timely cost recovery.

11 Q. WHAT DOES THE PLAN SHOW?

12 A.

13

14

15

16

The plan shows that 318,300 linear feet of water main, or approximately 7.3 percent of

the mains in the Western Group of water systems are in immediate need of

replacement. 4,110 service lines also need immediate replacement. This analysis is

based on a complete review of the documented water main and service line leak,

break, and repair history, which is summarized in Appendix 6.2 of Exhibit FKS-12. The

17 specific replacement projects are identified in Appendix 6.3 of Exhibit FKS-12. The

18

19

20

21

Company estimates that replacing these failing water mains and service lines will cost

$55.8 million. Each year, as the number of water mains and service lines that need to

be replaced increases, so will the associated costs of replacing the water mains and

service lines, making it more difficult for the Company to keep up with replacements.

22 Q. ARE THERE ANY WESTERN GROUP WATER SYSTEMS WITH WATER LOSS

23 GREATER THAN TEN PERCENT?

24 A. Yes. The Company's Ajo water system had water loss of 16.1 percent for calendar

25 year 2015.

12
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1 Q.

2

DID THE COMMISSION PREVIOUSLY APPROVE A SIB MECHANISM FOR THE

COMPANY AND OTHER WATER UTILITIES?

3 A. Yes.

4 Q. WHAT UTLIMATELY BECAME OF THE SIB MECHANISM?

5 A.

6

RUCO challenged the constitutionality of the SIB mechanism, a position which the

Court of Appeals agreed with.

7 HAS THE ARIZONA SUPREME COURT TAKEN UP THE MATTER?

8 A. Yes. The Commission petitioned the Arizona Supreme Court to review the Court of

9

10

Appeals opinion and the Arizona Supreme Court heard oral arguments from the

Commission, the Company, and RUCO on March 22, 2016.

11 Q.

12 A.

WHY IS THE COMPANY ASKING FOR A SIB MECHANISM IN THIS CASE?

13

14

15

16

17

Both Staff and the Company believe that the SIB mechanism is legal. The need to fund

and replace infrastructure still exists and the Company is requesting the Commission

approve the SIB mechanism pending review and approval by the Arizona Supreme

Court. Once the Arizona Supreme Court rules, the Commission may retain the SIB

mechanism or, in the alternative, the Commission may determine another path forward

for the SIB or a SIB-like mechanism in this rate proceeding.

18 NCRM

19 Q.

20 A.

21

WHY DOES RUCO OPPOSE THE COMPANY'S PROPOSED NCRM?

According to John A. Cassidy, RUCO opposes the NCRM for the same reason RUCO

opposes the SIB Mechanism.

22 Q.

23

24

DOES RUCO DISAGREE WITH THE COMPANY'S NEED TO CONSTRUCT

NITRATE REMOVAL FACILITIES TO PROVIDE SAFE AND RELIABLE WATER

SERVICE?

25 A. No.

13

Q.

D.

III



DOES RUCO DISAGREE WITH THE COMPANY'S ESTIMATED COSTS TO

CONSTRUCT THE NITRATE REMOVAL FACILITIES?

No.

IF APPROVED, WOULD THE NCRM WORK THE SAME AS THE COMMISSION

APPROVED ACRM?

Yes, exactly the same way.

HAS RUCO DISAGREED WITH THE COMPANY'S REQUEST FOR CONTINUANCE

OF THE ACRM IN PREVIOUS RATE PROCEEDINGS?

No.

IS RUCO DISAGREEING WITH THE COMPANY'S REQUEST FOR CONTINUANCE

OF AN ACRM IN THIS RATE PROCEEDING?

No.

DID RUCO SUPPORT THE COMPANY'S ACRM FILINGS SINCE 2006?

Yes.

RUCO'S SOLE OPPOSITION TO THE COMPANY'S REQUEST FOR AN NCRM IS

THEIR OPPOSITION TO THE SIB MECHANISM, BUT THEY DO NOT OPPOSE THE

CONTINUANCE OF THE COMPANY'S ACRM?

Correct. RUCO'S position on nitrate, which is an acute contaminant, is inconsistent

with its position on regulated contaminants such as arsenic, which have a less

immediate effect on the public health.

1 Q.

2

3 A.

4 Q.

5

6 A.

7 Q.

8

9 A.

10 Q.

11

12 A.

13 Q.

14 A.

15 Q.

16

17

18 A.

19

20

21

22

23 Q.

24

25

III. Response to Staff

A. Post-Test Year Utility Plant Additions

WHAT DO you ADDRESS IN THIS SECTION OF YOUR REBUTTAL?

14



1 A.

2

3

In this section I address Staff's rate base adjustment No. 1 regarding post-test year

plant. Company witness Jamie R. Moe also addresses Staff's rate base adjustment

No. 1 in his rebuttal testimony.

4 Q. HAVE you REVIEWED STAFF'S RECOMMENDED ADJUSTMENTS TO POST-

5 TEST YEAR PLANT?

6 A. Yes.

7 Q. DO you AGREE WITH STAFF'S POST-TEST YEAR PLANT ADJUSTMENTS?

8 A.

9

In general, yes. However, the Company disagrees with Staff's adjustment to post-test

year plant projects which the Company described as blanket capital investments.

10 Q. WHY DID STAFF MAKE THIS ADJUSTMENT TO BLANKET POST-TEST YEAR

11 PLANT ADDITIONS?

12 A.

13

According to Mr. Baxter, these post-test year plant items were determined to be not

used or useful because Staff did not verify their installations by physically inspecting

14 these plant additions.

15 Q. ARE THE COMPANY'S BLANKET POST-TEST YEAR PLANT ADJUSTMENTS

16 USED AND USEFUL?

17 A. Yes. Each and every blanket project was completed and all are used and useful.

18

19

Each project was placed in service during the post-test year period ending December

31, 2015.

20 Q. WHAT ARE BLANKET PROJECTS?

21 A.

22

23

24

25 service.

Blanket projects are smaller projects with short lead times that are managed by division

management and reviewed on an aggregate basis by the Company's engineering

department and Company management. These projects are replacement projects with

a cost less than $10,000, which are necessary to provide safe and reliable water

Blanket projects include small water main replacements, service line

15



Location WA No. Filing Amount Required Adjustment
Pinal Valley 4806 $1,500,000 ($1 ,500,000
Pinal Valley 5166 $80,000 ($80,000
Phoenix Office 5324 $85,000 (85,000
Phoenix Office 5325 $31 ,000 ($31 ,000
Phoenix Office 5327 $20,000 ($20,000

1 replacements, water treatment equipment replacements, meter replacements,

2

3

4

5

6

7

communication equipment replacements, office equipment, and small tools. A typical

blanket project could include replacing a failed water treatment chemical pump. These

types of small projects are accounted for using the NARUC chart of accounts to signify

the type of addition or replacement in the same manner as larger utility plant additions.

These types of small replacement and additions are common in the utility industry.

Budgeting for these smaller capital investments the way the Company has done is a

8 common industry practice critical to maintaining water service.

9 Q. IS THE COMPANY WILLING TO ACCOMPANY STAFF TO INSPECT THESE

10 BLANKET POST-TEST YEAR PLANT ADDITIONS?

11 A. Yes. These utility plant additions are in service and available for inspection at Staff's

12 convenience.

13 Q. HAS THE COMPANY PROVIDED STAFF THE NECESSARY SUPPORTING

14 DOCUMENTATION FOR THESE BLANKET PROJECTS?

15 A.

16

17

18

Yes. As Staff requested of the Company in its data request BAB 8.1, the Company

provided Staff with copies of all invoices with a cost more than $1 ,000. We are hopeful

that this information will allow staff to satisfy itself that the Company has indeed

completed these blanket post-test year plant additions.

19 Q. WHAT PROJECTS AND AMOUNTS DOES THE COMPANY AGREE WITH STAFF

20 TO REMOVE FROM POST-TEST YEAR PLANT?

21 A. The Company agrees with removing the following post-test year plant items:

22

23

24

25

16



These items are reflected in the Company's revised schedule B2.1 _

SIB MECHANISM

HAS THE COMPANY DEVELOPED A DETAILED PLAN TO REPLACE FAILING

INFRASTRUCTURE IN ITS WESTERN GROUP WATER SYSTEMS?

Yes. The Company's detailed plan was included in my direct testimony as Exhibit

FKS-12 titled "Aging Infrastructure Replacement Plan".

IS THE COMPANY'S AGING INFRASTRUCTURE REPLACEMENT PLAN A

COMPREHENSIVE PLAN SIMILAR TO THOSE THE COMPANY PREPARED AND

SUBMITTED IN PREVIOUS RATE PROCEEDINGS WHERE THE COMMISSION

APPROVED A SIB MECHANISM?

Yes.

OTHER THAN THE RUCO CHALLENGE AND ULTIMATE APPEAL OF THE SIB

MECHANISM TO THE ARIZONA SUPREME COURT, DID STAFF HAVE ANY

OTHER CONCERNS WITH THE COMPANY'S SIB MECHANISM?

Yes. Staff stated: (1) the Company's SIB tables lacked prioritization and cost

schedules, (2) The Company was unable to complete the proposed projects within a

reasonable time frame, and (3) water loss was less than ten percent. I will address

each of these items.

HAS THE COMPANY PRIORITIZED THE SIB PROJECTS?

1

2

3

4 Q.

5

6 A.

7

8 Q.

g

10

11

12 A.

13 Q.

14

15

16 A.

17

18

19

20 Q.

21 A.

22

23

24

25

Yes. The updated SIB tables are included as Exhibit FKS-RB2. The updated SIB

tables include scheduled completion dates and prioritizations. The Company provided

some of this pertinent information in the Company's response to Staff's data request

BAB 7.2, which is incorporated into my rebuttal testimony.

17
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1 Q.

2

DID THE SIB TABLES AND REPORT INCLUDED IN YOUR DIRECT TESTIMONY

AS EXHIBIT FKS-12 INCLUDE COST SCHEDULES?

3 A. Yes.

4 Q.

5

CAN THE COMPANY COMPLETE THE PLANNED AND SCHEDULED PROJECTS

WITHIN A REASONABLE TIMEFRAME AS IT HAS PROPOSED IN EXHIBIT

6 FKS-RB1?

7 A. Yes, and it intends to do so if a SIB or SIB-like mechanism is approved.

8 Q. SHOULD A SIB MECHANISM BE APPROVED FOR WATER SYSTEMS WITH

9 WATER LOSS LESS THAN TEN PERCENT?

10 A.

11

12

Yes, as long as there are compelling reasons, which the Company has provided in its

report. Staff has not disputed the need for the replacements or the cost of those

replacements. However, waiting until a system has ten percent water loss should not

13 be the only criteria used to approve a SIB or SIB-like mechanism. It is prudent to begin

14 replacing aging infrastructure before water loss reaches ten percent. If replacement of

15 aging infrastructure can reduce water loss by one percent in the Company's Pinal

16 Valley water system that would result in saving 48 million gallons of water annually.

17 Q.

18 A.

WHAT IS THE COMPANY REQUESTING IN THIS RATE PROCEEDING?

As previously stated, both Staff and the Company believe that the SIB mechanism is

legal. The Company respectfully requests the Commission approve a SIB mechanism

for its Western Group of water systems, or, in the alternative, that the Commission

19

20

21

22

determine another path forward for the SIB or a SIB-like mechanism in this rate

23

proceeding .

c. ACRM

24 Q. DID STAFF REVIEW THE COMPANY'S ARSENIC REMOVAL FACILITIES

25 PLANNED FOR CONSTRUCTION AND RECOVERY THROUGH AN ACRM?

18
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Facility Name Estimated
Construction

Cost

Anticipated Start of
Construction

Anticipated Placed
in Service Date

Well No. 33 $6,529,000 2016 2017
Well No. 32 $6,529,000 2017 2018
Well No. 27 $2,380,000 2018 2019
Well No. 7 $3,470,000 2019 2020

1 A. Yes.

2 Q. DID STAFF AGREE WITH THE COMPANY'S PLANNED ARSENIC REMOVAL

3 FACILITIES?

4

5

6

7

Yes. Staff engineer Frank M. Smaila agreed with the Company's planned construction

of three arsenic removal facilities, Pinal Valley Well No. 13, Pinal Valley Well No. 34,

and the Coolidge airport point-of-use devices. However, Staff witness Briton A. Baxter

only recommended ACRM approval for Well Nos. 13 and 34.

8 Q.

9 A.

DID THE COMPANY DISCUSS THIS OVERSIGHT WITH MR. BAXTER?

10

11

Yes. Company witness Jamie R. Moe discussed this with Briton A. Baxter and Mr.

Moe informed me that it was a Staff oversight. Mr. Baxter now recommends including

the Coolidge airport point-of-use devices in the Company's ACRM.

12 Q. DOES THE COMPANY HAVE ANY OTHER CONCERNS WITH STAFF'S ACRM

TESTIMONY?13

14 A. No.

15 NCRM

16 Q.

17

WHAT ARE THE COMPANY'S ESTIMATED COST TO CONSTRUCT EACH OF THE

FOUR NITRATE REMOVAL FACILITIES?

18 A. The cost to construct the four nitrate removal facilities is nearly $19 million. The

19

20

detailed cost estimates are included in my direct testimony as Exhibit FKS-24 and are

summarized below:

21

22

23

24

25

A.

D.

19



1 Q. ARE THESE CONSTRUCTION COSTS SIGNIFICANT?

2 A. Yes. The cost to construct the four nitrate removal facilities is approximately 150 % the

3

4

5

6

amount Company invested to construct the initial Pinal Valley arsenic removal facilities

the Company completed in 2005-2007 which cost $13.6 million. In comparison, the

Company invested approximately $35 million to construct all of the initial arsenic

removal facilities the Company made between 2005-2007. The comparison of costs is

7 discussed in more detail in Company witness William M. Garfield's rebuttal testimony.

8

g

The financial impact of constructing these four nitrate removal facilities without an

approved NCRM is discussed in more detail by Company witness Joseph D. Harris in

10 his rebuttal testimony.

11 Q. ARE THE OPERATIONAL AND MAINTENANCE COSTS FOR A NITRATE

12 REMOVAL FACILITY GREATER THAN THE COST TO OPERATE AND MAINTAIN

13 AN ARSENIC REMOVAL FACILITY?

14

15

16

17

18

Yes, significantly. The cost to operate and maintain a nitrate removal facility is

approximately ten times the cost to operate and maintain a similarly-sized arsenic

removal facility. The operation and maintenance of an arsenic removal facility costs

approximately $100-$125 per acre-foot while a nitrate removal facility can cost $1 ,000

per acre-foot or more.

19 Q.

20 A.

WHY IS THAT?

21

22

It is partly because the amount of nitrate removed is 1,000 times the amount of arsenic

removed and partly because ion-exchange is much more expensive to operate than

C/F or adsorptive technologies. These other technologies will not effectively remove

23 nitrates.

24 Q. WHY DOES THE COMPANY NEED TO CONSTRUCT FOUR NITRATE REMOVAL

25 FACILITIES IN THE PINAL VALLEY WATER SYSTEM?

20

A.



1

2

Nitrate removal facilities are required for the Company to comply with federally

mandated Safe Drinking Water Act regulations.

3 Q.

4

BASED ON THESE FACTS DOES THE COMPANY CONTINUE TO REQUEST

COMMISSION APPROVAL OF AN NCRM?

5 A.

6

7

8

Yes. Based on the facts the Company has presented in this rate proceeding and

similar to the Commission's decision to approve an ACRM to address the significant

cost to construct and operate a federally mandated arsenic removal facility, the

Company recommends and respectfully requests that the Commission approve and

allow the Company to implement a NCRM.9

10 Q.

11 A.

DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

Yes.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A.

21
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INTRODUCTION

Major manufacturers of protective coatings, steel fabricators, painting contractors, galvanizers, and end
users, were surveyed to identify surface preparation and coating application costs, coating material costs,
typical industrial environments and available generic coatings for use within those environments, and
expected coating service lives.

The approach to this cost data is meant to be practical. Instead of burdening the coating engineer with
complicated cost formulas based on hourly wages, supervision, equipment rates, overhead, profit, and other
cost elements, this guide supplies total costs, which include all of these elements. The costs are intended to
reflect current, competitive/commercial prices charged in today's market.

Surface preparation and application costs are primarily based on major steel fabricators and painting
contractors. Material costs are secured from major suppliers who furnish approximate prices at which
coatings are being sold on commercial-sized jobs. The current cost data presented is a number developed
from the collected data along with leading industry cost references.

This guide produces a base cost of painting steel on the ground at the site that is then adjusted to an
installed cost, using multipliers b a s e d on input from painting contractors. Most elements used in the guide
have come from these contractors, and have proven to be practical over the guide's long history.

Limitations

The costs in the guide are not intended to be absolute, nor are they intended for use in estimating or
negotiating. Specific job costs will vary depending on the job size, geographic location, logistics,
competitive climate, and other factors including available working hours, allowable time to completion,
traffic restrictions and level of inspection required. The purpose of the guide is to provide an easy-to-use,
practical means to identify, compare, select, and justify suitable, cost-effective protective coating systems for
specific environments, and to answer fundamental questions such as: What will work? How much will it
cost installed? How long will it last? What is the cost per year per square foot?

DISCUSSION

Product Trends, System Changes, Service Environment and Updates

Coating System Update: The information detailed for designated "coating systems" include the level
of surface preparation, generic coating type(s), and a minimum coating dry film thickness. The
categories for surface preparation include either hand/power tool cleaning or abrasive blast cleaning.
A distinction is not made between grades of blast cleaning (e.g. Near-White versus Commercial
Blast). The coating systems are divided into two categories: those for atmospheric exposure listed in
Table lA, and those for immersion (water) service listed in Table lB. Tables lA and LB list the
expected service life (as subsequently defined) for each "coating system" corresponding to particular
service environments as described below.

Service Environme_n_t: The "service environment" defines the anticipated environmental exposure
conditions for a coating system. For atmospheric exposure, there are four service environments that
correspond to ISO 12944-2, "Classification of Environments." These categories are defined as
follows:

CO: Low - Atmospheres with low levels of pollution, mostly rural areas

2
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CO: Medium - Urban and industrial atmospheres, moderate sulfur dioxide pollution, coastal
areas with low salinity

C5-I: Very High, Industry - Industrial areas with high humidity and aggressive atmosphere

C5-M: Very High, Marine - Coastal and offshore areas with high salinity

For water immersion service, there are three service environments corresponding to exposure to
potable water, fresh water, and salt water.

Hot Dip Galvanigingz Hot dip galvanizing is a shop applied coating (installed by dipping the parts in
special cleaning and molten zinc baths) which provides a combination of physical properties that can
be superior to many other coating systems. A galvanized coating consists of a progression of zinc-
iron alloy layers metallurgically bonded to steel substrates. The resulting coating is anodic to steel,
resists undertilm corrosion, has excellent abrasion resistance, and provides excellent film build at
sharp corners, edges and projections. The service life, material costs, and all labor and equipment
costs associated with surface preparation, fluxing, dipping, and cooling for hot dip galvanizing are
included in Tables lA and 3.

Metallizing Systems: Metallizing is the application of zinc and/or aluminum directly to a steel
surface. For atmospheric exposure, a typical composition of the metal is 85% zinc and 15%
aluminum. The metal is applied by "thermal spray" where the metal, in wire or powder form, is
heated, liquefied, and sprayed onto the substrate. A sealer coat is often applied to the metal coating
since metalizing results in a somewhat porous coating layer. Metallizing provides galvanic
protection to the steel and is a very durable and abrasion resistant coating. This system's
performance (life) is provided in Tables lA and lB. The costs for metalizing are estimates based on
information published by the Federal Highway Administration.7'8

Paint_Removal: The Containment Multiplier Guidelines in Table 5 are included to aid in developing
approximate costs for paint removal depending upon the containment type. These are to be used in
conjunction with surface preparation costs developed in Table 4. The containment type (class) is
based on SSPC Guide No. 6, "Guide for Containing Debris Generated During Paint Removal
Operations."

Maintenance Painting Sequences: This guide presents a sequence for typical maintenance painting.
This sequence includes: Original Painting, Spot Touch-up and Repair, Maintenance Repaint (spot
prime and full coat), and Full Repaint. Examples of maintenance painting following this convention
for various coating systems are presented in the guide. It is important to note, however, that this
sequence does not always represent the most economical approach to maintenance painting. Often,
several cycles of touch-up and maintenance repainting can be performed prior to the need for full
repainting. The determining factors involved with this type of extended maintenance painting
sequence are the amount of corrosion present and the physical characteristics of the existing coatings.
These factors should be investigated prior to the next scheduled painting operation.

Decisions involving whether or not a full repaint is required, as opposed to a maintenance repaint or
touch-up, should be based on the results of a field investigation. Generally, touch-up procedures are
used when the amount of corrosion is limited or found in discrete areas. The success of maintenance
repainting depends on the coating type, thickness, and adhesion of the existing coating system, as
well as the substrate condition. The general procedures outlined in this guide may be used to
detennine installed costs and life-cycle costs for any combination of maintenance painting sequences.

3
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Table 6 can be used as a guide to determine maintenance repainting risk (i.e. whether the existing
coating might be a candidate for repair)2.

Worksheets (Shop and Field Application): These worksheets were developed to aid in preparing
initial installation costs (see Figures l and 2). The step by step, fill-in worksheets are designed to
minimize the omission of important information. It must also be recognized that every job may have
unique conditions that will prevent the development, or use, of general overall multipliers.

PRACTICAL SERVICE LIFE

How long will the coating system last? The answer depends on the user's approach to, and philosophy
of, maintenance painting. Is protection alone important, or is appearance also a primary consideration? Is
painting viewed as an unfortunate necessity, or is cost-effective corrosion protection the objective?

This guide supplies system life estimates for a "Practical" maintenance approach. Practical life is
considered to be the time until 5 to 10% coating breakdown occurs (SSPC-Vis 2 Rust Grade 43), and active
rusting of the substrate is present. It should be noted, however, that the distribution of the breakdown must
also be considered when making judgments regarding the feasibility and costs of maintenance painting. For
example, 5% breakdown that occurs in well-defined areas can be practically repaired through localized touch
up, whereas 5% breakdown uniformly scattered across 100% of the surface is beyond spot repair. At a
minimum, a full coat is required, if the coating is even salvageable. The guide does not address these
differences, but the user must take them into consideration when making painting decisions and determining
the costs of painting.

Note that this "Practical" maintenance sequence is based on one approach, but it may not always
represent the most economical approach to maintenance painting. The detennining factors are the amount of
corrosion present and the physical characteristics of the existing coatings. These factors should be assessed
prior to the next scheduled painting operation. In some cases, multiple cycles of touch-up and maintenance
repainting can be performed, pushing the need for full repainting further into the future. Decisions involving
whether or not a full repaint is required, as opposed to another maintenance repaint or touch-up, should be
based on the results of an investigation of coating thickness, adhesion, substrate condition, and extent and
distribution of corrosion.

TYPICAL MAINTENANCE PAINTING PRACTICES

The sequences followed by users in maintenance painting vary widely. For some, the only criterion is,
"Does it need to be painted?" However, when reviewing the subject with quality painting contractors, the
consensus is that most users generally follow this sequence:

•

•

•

Original Painting
• Spot Touch-Up and Repair

Maintenance Repaint (spot prime and full coat)
Full Repaint (total coating removal and replacement)

"Spot Touch-Up and Repair ," which is the first time coating repairs are made, are intended to be
completed at the "Practical Life" ("P") of the coating system as listed in Tables lA or lB. The time until
"Maintenance Repaint" is estimated to be the "Practical Life" plus 33% (i.e. "P" x 1.33). A "Full Repaint,"
involving total coating removal and replacement, is expected to occur at the year of "Maintenance Repaint"
plus 50% of the "Practical Life" (i.e. Maintenance Repaint year + ["P" x 0.5]).

4
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For example, if the practical life of a system is 21 years, the spot touch up would occur at year 21, with
an overcoat at year 28, and fill] replacement of the system at year 39. Even though complete removal and
replacement of a system is no longer a "maintenance" operation, it may be included in the life cycle analysis
(as subsequently discussed) to allow for a comparison of different coating systems that have varying lengths
of practical service life. The continuing cycle of maintenance painting also is necessary when the design life
of the structure exceeds the design life of the coating system. In this case, the cost of complete coating
replacement and additional maintenance cycles must be calculated to detennine the total cost of the corrosion
protective system over the entire life of the structure. Note that the coating replacement and continued
maintenance painting assumes the same type(s) of coatings for the particular protective coating system are
used over time.

COST COMPARISONS

Shop versus Field Painting - New Construction

Shop blasting and priming are about half the cost of doing work in the field when a minimum of 250 tons
of steel are involved and the steel fabricator has rotary wheel-blasting equipment (see Tables 3 and 4). Field
touch-up is necessary to repair in-transit damage, but cost savings are often enough to justify shop
preparation and painting. Application is easier on the ground, spray loss is reduced, and safety enhanced.
Job-site conflicts, scheduling difficulties, and compromised applications that can be common on new
projects are greatly reduced or eliminated. Field touch-up however, may lead to a spotty appearance, and
special handling procedures are necessary to protect the finish during shipping and erection.

Costs for Typical Maintenance Painting Practices

The life and cost of the repainting steps following typical maintenance painting practices will vary
according to whether the original work was shop or field applied. Table 7 provides an example of costs for a
typical maintenance painting sequence, based on both shop and field application for the original work. This
table includes multipliers for determining the approximate cost for each field repainting step based on
whether the original work was done in the shop or field.

Painting Costs Compared to Hot Dipped Galvanizing Costs

The initial and life-cycle costs of shop prepared and applied inorganic zinc coating can compared to the
initial and life-cycle costs of hot dipped galvanizing, as shown in Figure 4. The initial costs were based on a
job size of 75,000 to 125,000 square feet of steel surface area, and steel member sizes ranging from 126 to
200 pounds per linear foot. The environment chosen for this example was moderate (industrial, CO :
medium). Life-costs for each system were determined over a 35 year structure life using 4% for inflation
and 7% for interest, and the practical "P" service life of each coating system. The results of this specific
example show that the initial cost of galvanizing is 43% higher than a single coat of shop applied inorganic
zinc. However, the life-cycle cost of galvanizing was 15% less than painting with inorganic zinc, which
represents a reduction in corrosion maintenance costs over 35 years. If the budget for this project is large
enough to bear the initial cost, galvanizing would be the most cost effective alternative. It is important to
note that galvanizing is typically used only for new construction and limitations on the size of the steel
members exist. Additional costs may be incurred when using galvanizing due to fabrication design
alterations and the need for additional machining or cutting. These additional procedures are sometimes
necessary to provide proper venting and drainage as the members are submerged and removed from the bath
of molten zinc.4 It should be noted that if color is of concern, it can be difficult to paint galvanizing. Special
pretreatments or surface preparation procedures may be required in order to assure that the coating system
achieves the desired level of adhesion and performance.
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ECONOMIC ANALYSIS AND JUSTIFICATION

This subject is sometimes misunderstood and overly complicated for paint and coating systems. Capital
items require intricate analyses to identify the full financial impact. Paint and coating systems are basically
expense items without salvage value or depreciation considerations. However, they are tax deductible, in
most instances. Only a few calculations are needed to compare one system with another and to measure each
system's true cost in comparable dollars.

For each system used or considered, simply list the timing, number, and cost of painting operations
required to protect the structure for its projected life. This should include such items as original painting,
touch-up, touch-up and iiull coats, and full repaintings. The cost of each painting operation should be
calculated in three categories:

1. At Current Cost levels

At Net Future Value (NFV) levels - the current cost with inflation included. How much will it cost,
in inflated dollars in the year scheduled.

At Net Present Value (NPV) levels - the present worth of the inflated cost (NFV) in monies today
invested at current interest rates.

For example, assuming 5% inflation, a current cost of $10 today inflates to $12.76 in five years. $12.76
is the Net Future Value (NFV). The fonnula5'6 for calculating this is (i = inflation, n = number of years) :

NFV= Current Cost[(1+ i)"] (1)

To calculate the Net Present Value (NPV), or what $12.76 (NFV) is worth today if invested at current
interest rates (10%) for five years, use the following forrnula5'6: (i = interest rate, n = number of years) :

NPV -- NFV
1+,)"

(2)

Invested today at 10% for five years, $7.92 will yield $12.76.

By making these calculations for each of the system's painting operations, the true cost and number of
painting operations can be compared, and the coating selection made on a comparable basis. One system
may be less costly to install initially, but if it has a shorter life and requires frequent repaintings, the financial
cost and impact of the additional repaintings, and the disruption of the structure's intended service must be
recognized.

An additional calculation called the Average Equivalent Annual Cost (AEAC) is popular with many
engineers. This simply converts the entire stream of present and future costs to a present worth (NPV) and
then distributes that sum in equal annual amounts over the structure's life. The f0nnuia5'6 to calculate this is
(i = interest, n = structure life) :

AEAC=NPV i(1H)" T (3)
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An example using the AEAC is presented in Figure 4, which compares the life-cycle costs of painting to
galvanizing.

To summarize, the steps for calculating an economic analysis of a paint and coating system are:

1. For each candidate system (using a separate sheet for each), develop a time table for the design or
projected life of the coating on the structure, See example in Figure 3.

For each system, indicate in the time table when all painting operations will take place: Original
painting, Touch-Up, Maintenance Repainting, and Full Repainting. If the analysis is based on the
design life of the structure, repeat the painting cycle(s) as necessary to achieve the desired life.
Insert the Current Costs for these operations (i.e., the costs if they were perfonned today).

Using the current inflation rate, calculate and record the Net Future Value (NFV) for each of the
painting operations.

Using the current interest rate, calculate and record the Net Present Value (NPV) {of the NFV} for
all of the painting operations.

For each system, total the sum of the three categories (Current Cost, NFV, and NPV).

Compare these values, particularly Net Present Value, for a direct comparison of number of painting
operations and each system's true cost in monies today. See Figure 3 for an example of a Present
Value Analysis.

To compare the life-cycle costs for each system, calculate the Average Equivalent Annual Cost
(AEAC). See Figure 4 for an example.

On new capital projects, coating costs may be capitalized, which will require considerations for
depreciation. However, most maintenance costs are tax deductible and when deducted, reduce the taxable
income of the owner. The same Present Value Analysis outlined above should be followed for making the
coating selection and the analyses turned over to Project Management for further financial treatment, and tax
considerations.

SUMMARY

This guide defines a wide variety of coating systems in terms of required surface preparation and
generic coating product(s). The practical service life of coating systems in atmospheric exposure
are defined for four different standard service environments. The service life for coating systems in
water immersion service are defined for three categories of water exposure.

Hot dip galvanizing and metalizing provide excellent corrosion protection in many environments at
relatively low life-cycle costs.

Regulations on containment, capture, and disposal of removed coatings (especially coatings
containing hazardous metals) continue to impact the cost of painting projects.

Surface preparation techniques which use water or non-traditional abrasives may adequately remove
coatings and may reduce potential risks to the environment and the workers involved in coating
removal.
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5. Steps for selecting suitable, cost-effective systems for specific environments, and the calculation of
a Present Value Analysis to define long-term protection costs over the structure's life are reviewed
and outlined.

8
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Acrylic
Acrylic Waterbomc/Acrylic WB/
Ac l ie WB Hand/Power 3 6 12 8 5 5

Acrylic
Acrylic Watcrbome/Acrylic WB/
Ac l ie WB

Blast 3 6 17 12 9 9

Alkyd Alkyd/Alkyd Hand/Power 2 4 6 3 2 2

Alkyd Alkyd/Alkyd/Alkyd Blast 3 6 14 9 5 5

Alkyd Alkyd/Alkyd/Silicone alkyd Blast 3 4 6 3 3

Epoxy Surface Tolerant Epoxy (STE) Hand/Power l 5 12 8 5 5

Epoxy Surface Tolerant Epoxy/STE I land/Power 2 10 17 12 9 9

Epoxy Surfacc Tolerant Epoxy/STE Blast 2 10 21 15 12 12

Epoxy Surface Tolerant Epoxy/Polyurethane Hand/Power 2 7 17 6 6
Epoxy Surface Tolerant Epoxy/Polyurethane Blast 2 7 20 14 9 9
Epoxy Surf-TolcrantEpoxy/STE/Polyurethane Hand/Power 3 12 23 17 12 12

Epoxy Surf-Tolerant Epoxy/STE/Polyurethane Blast 3 12 26 20 15 15

Epoxy Epoxy l 00% Sol Pent Scalcr/Epoxy Hand/Power 2 6 13 8 5 5

Epoxy
Epoxy l 00% Solids Penetrating
Sealer/Pol rcthane Hand/Power 2 6 13 8 5 5

Epoxy Epoxy/Epoxy Blast 2 6 18 12 9 9

Epoxy Epoxy/Epoxy Blast 2 8 20 14 11 l l
Epoxy Epoxy/Epoxy/Epoxy Blast 3 10 23 17 14 14

Epoxy Epoxy/Polyurethane Blast 2 6 17 ll 8 8

Epoxy Epoxy/Epoxy/Polyurethane Blast 3 8 20 14 11
Epoxy Epoxy watcrbome Blast 3 9 18 12 9 9
Epoxy Coal Tar Epoxy Blast 2 16 21 17 14 14

Epoxy Zinc Epoxy Zinc/Epoxy Blast 2 7 26 18 12 12

Epoxy Zinc Epoxy Zinc/Epoxy/Epoxy Blast 3 30 21 15 15

Epoxy Zinc Epoxy Zinc/Polyurethane Blast 2 7 24 17 12 12

Epoxy Zinc Epoxy Zinc/Polyurethanc/Polyurethane Blast 3 32 23 15 15
Epoxy Zinc Epoxy Zinc/Epoxy/Polyurethane Blast 3 9 29 20 14 14

Inorganic Zinc Inorganic Zinc (IOZ) Blast I 3 27 17 12 12

Inorganic Zinc ION/Epoxy Blast 2 7 26 18 14 14

Inorganic Zinc ION/Epoxy/Epoxy Blast 3 32 23 17 17

Inorganic Zinc [OZ/Polyurethane/Polyurethane Blast 3 32 23 17 17

Inorganic Zinc ION/Epoxy/Polyurethane Blast 3 9 30 21 15 15

TABLE IA
Estimated Service Life for Practical Maintenance

Coating Systems for Atmospheric Exposure
(in years before first maintenance painting)4
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Inorganic Zinc ION/Waterborne Acrylic Blast 3 6 24 17 12 12

Metalizing Zinc Metalizing (minimum 90% zinc) Blast 1 5 33 22 16 16

Metalizing Zinc Metalizing/Sealer Blast 2 9 34 24 17 18

Metalizing Zinc Metalizing/Sealer/Polyurethane Blast 3 13 39 27 22 22

Moisture Culing
Pol ethane

MCU Pent Sealer/MCU/MCU Hand/Power 3 7 15 14 7 9

Moisture Curing
Pol ethane

Zinc Rich MCU/Polyaspartic Blast 2 11 25 20 14 14

Moisture Curing
Pol ethane

Zinc Rich M CU/Polyurethane/
Pol ethane

Blast 3 9 30 21 15 15

Moisture Curing
Pol ethane

Zinc Rich MCU/MCU/MCU Blast 3 9 29 21 14 15

Misc Universal primer/Epoxy Hand/Power 2 6 12 8 5 5

Misc Universal primer/Epoxy/Polyurethane Hand/Power 3 8 14 9 6 6

Misc Epoxy/Epoxy Siloxane Blast 2 7 23 17 14 14

Misc Epoxy/Acrylic Siloxane Blast 2 6 23 17 14 14

Misc Polyurethane 100% Solids Elastomeric Blast l 20 24 18 14 14

Misc
Epoxy Zinc/Epoxy/Fluorinated
Pol ethane

Blast 3 10 27 22 17 17

Misc Polyurea (aliphatic) Blast 1 20 20 18 16 16

NOTES:

1. Service Life Estimates:
All estimates (in years) are for the "Practical" life of the system. Practical life is considered to be the time until 5 to
10% coating breakdown occurs (SSPC-Vis 2 Grade 4), and active rusting of the substrate is present.

2. Surface preparation definitions :
Hand/Power - Requires SSPC-SP 3 "Power Tool Cleaning" or SP 2 "Hand Tool Cleaning"
Blast - Requires SSPC-SP 6 "Commercial Blast" or SP 10 "Near White Blast"

3. Service Life Environments per ISO 12944-2, "Classification of Environments"
C21 Low - Atmospheres with low levels of pollution, mostly rural areas
CO: Medium - Urban and industrial atmospheres, moderate sulfur dioxide pollution, coastal areas with low salinity
C5-I: Very High, Industry - Industrial areas with high humidity and aggressive atmosphere
C5-M: Very High, Marine - Coastal and offshore areas with high salinity

4. Typical Maintenance Painting Sequence:
Touch-Up painting occurs at Practical or "P" service life as listed in this Table
Maintenance Repaint occurs at "P" Life + 33% ("P" x 1.33)
Full Repaint occurs at Year of Maintenance Repaint + 50% of "P" Life (Mai ft. Repaint Year + ["P" X 0.50]

5. Service Life for Hot Dip Galvanizing (4 mils minimum) as reported by American Galvanizers Association:
Mild (rural) = 68 Years, Moderate (industrial) : 33 Years, Severe Gieavy industrial) = 21 Years
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Coating Systems for Immersion Service
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Epoxy Coal Tar Epoxy Blast 2 16 17 14

Epoxy Epoxy/Epoxy Blast 2 8 12 9 8

Epoxy Epoxy/Epoxy Blast 2 6 10 8 6

Epoxy Epoxy/Epoxy/Epoxy Blast 3 10 15 12 11

Epoxy Epoxy 100% Solids Blast l 40 15 12

Epoxy Phenolic Epoxy Phenolic/Epoxy Phenolic Blast 2 12 14 12

Metallizing Zinc Metallizing/Epoxy Blast 2 9 20 17 15

Metallizing Zinc Metallizing/Epoxy/Epoxy Blast 3 13 24 20 18

Misc Polyurethane 100% Solids Blast 1 20 16 14 12

Misc Vinyl EsterNinyl Ester Blast 2 20 14 12

Misc Polyester (composite filled) Blast 2 25 14 12

Misc Polyurea Blast 1 20 14 12

TABLE LB
Estimated Service Life for Practical Maintenance

Coating Systems for Immersion Service
(in years before first maintenance painting)4

NOTES :

1. Service Life Estimates:
All estimates (in years) are for the "Practical" life of the system. Practical life is considered to be the time until 5 to
10% coating breakdown occurs (SSPC-Vis 2 Grade 4), and active rusting of the substrate is present.

2. Surface preparation definitions:
Blast - Requires SP-10 "Near White Blast" for immersion service

3. Service Life Environment definitions:
Potable Water - Immersion at an ambient temperature and pressure, coating requires NSF approval
Fresh Water - Immersion at an ambient temperature and pressure
Salt Water - Immersion at an ambient temperature and pressure

4. Typical Maintenance Painting Sequence:
Touch-Up painting occurs at Practical or "P" service life as listed in this Table
Maintenance Repaint occurs at "P" Life + 33% ("P" X 1.33)
Full Repaint occurs at Year of Maintenance Repaint + 50% of "P" Life (Mai ft. Repaint Year + ["P" x 0.50]
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Coating DFT Theoretical
Practical

Spray
Practical

Brush/Roll
Acrylic, Waterborne Primer 3.0 S0.20 I $0.287 $0.223

Acrylic, Waterbomc Topcoat 3.0 $0.212 S0.303 $0.236

Acrylic, Elastomcric Waterborne 6.0 $0.257 $0.367 $0.285

Alkyd Primer 2.0 S0.08l $0.116 S0.090

Alkyd Gloss Topcoat 2.0 $0.09 l S0. l3 I so. 102

Alkyd Silicone 2.0 $0. I32 $0.188 $0.147

Coal Tar Epoxy 8.0 $0.205 $0.293 $0.228

Epoxy Primer 2.0 $0.097 $0.139 so. l08

Epoxy Intermediate/Topcoat 4.0 $0.176 $0.252 S0.l96

Epoxy. Walerbome 3.0 $0.21 I S0.30I S0234

Epoxy, Phenolic Primer 5.0 $0.280 S0.400 $0.31 I4=

Epoxy, Phenolic Finish 5.0 $0.286 S()_4()9 $0.3l8*
Epoxy. Surfacc Tolcrant 5.0 $0.218 $0.3I2 $0.242

Epoxy, l 00% solids 20.0 $ l .078 $1.540 Sl.l98*
Epoxy, Ester, Primer 1.5 $0.05 I S0.073 S0.056

Epoxy. Ester, Topcoat 2.0 S0.l05 S0.l49 $0.116

Polyaspartic 8.0 $0.581 S0.830 $0.646*

Polycstcr (glass flake) 10.0 $0.355 $0.508 $0.395*

Polyurea, 100% solids 20.0 s0.740 $1 .057 S0.822*

Polyurethane, Elastomcric Solvented 20.0 S1_321 $1 .887 $l.468*
Polyurethane, Aromatic HB Primer 5.0 $0.238 S0.340 $0.265

Polyurethane, Aliphatic Acrylic 2.0 $0.l60 $0.229 $0.178

Polyurethane, Aliphatic HB Acrylic Inter/llop 4.0 $0.288 $0.4l l S0.320

Polyurethane, Aliphatic Polyester 2.0 S0.l83 S0.262 s0.203

Polyurethane, Fluorinatcd 2.5 $1.089 Sl.556 $l.2l0*
Polyurethane, Moisture-Cured Aluminum 2.5 $0.161 $0.229 S0.178

Polyurethane, Moisture-Cured Clear Sealer 2.0 S0.l36 so. I94 $0.l5l*
Siloxanc, Acrylic 5.0 $0.637 S0.909 $0.707

Siloxane, Epoxy 4.0 S0.580 $0.828 $0.644

Universal Primer, I-pack 2.0 S0. I04 so. 149 $0.ll6

Vinyl Ester 20.0 $1.327 Sl.896 s l .474*
Zinc Rich, Inorganic 3.0 $0.227 $0.324 $0.252*

Zinc Rich, Organic 3.0 $0.284 $0.406 $0.3l5*

Zinc Rich, Moisture-Cured Urethane 3.0 S0.269 $0.384 $0.299*

TABLE 2
Typical Material Costs of Paints and Protective Coatings

Approximate Cost Per Squarc Foot@ Typical DFT

NOTES :
" = Brush/roller application is not recommended by some manufacturers
--Costs are approximate based on data secured from representative US paint and coating suppliers
--DFI = Dry Film Thickness in mils (Amil = 25.4 microns)
-Spray Practical = 30% loss
-Roll/Brush Practical = l0% loss
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SP-2 $0.50
SP-3 $0.34
SP-6 Automated $0.40
SP-10 Automated $0.40
SP-5 Automated $0.49
SP-6 Conventional with Recyclable Abrasives $0.85
SP-10 Conventional with Recyclable Abrasives $1.40
SP-5 Conventional with Recyclable Abrasives $1.53
SP-6 Conventional with Expendable Abrasives $0.94
Sp-l0 Conventional with Expendable Abrasives $1 .77
SP-5 Conventional with Expendable Abrasives $2.01

One-Pack Products $0.37
Two-Pack Epoxies $0.51
Two-Pack Urethanes $0.54
Zinc Rich Primers $0.53

Labor, Equipment, Surface
Preparation and Related Costs

$1.76

Zinc Metallizing $5.64
Zinc Metallizing w/sealer $6.19

10,000-25,000 120%
25,000-75,000 110%
75,000-125,000 100%
125,000-300,000 95%
300,000-1,000,000 90%
1,000,000+ 80%

Typical mix size/shapes 250
Large Structural 100
Medium Structural 200
Light Structural 400
Light Trusses 500

0 20 80%
21 50 100%
50- 125 115%
126-200 125%
200+ 180%

TABLE 3
Shop Painting Costs per Sq- Ft. Including Labor, Equipment, and Related Costsl

(No Material Costs Included)

Cleaning Grade Costs

Shot) Paint Application Cost

Hot Din Galvanizing Costs

Metallizimz (Including Surface Preparation) C0st4

Size of Job Multipliers (per square foot) Conversion of Tons of Steel to
Square Feet

Member Tvne Sq Ft/Ton

Member Size Multipliers For Hot Dip Galvanizings
Member Weight Per Foot (Lbs/Ft)

Notes
Costs shown are approximate composite values, based on data secured from representative US steel fabricators,
RS Means - Heavy Construction Cost Data, and Craftsman National Painting Cost Estimator.
Steel plate cleaning costs are about 20% less than prices listed above for structural steel.

Costs labeled automated are for steel fabricators having centrifugal wheel blasting equipment.

Costs based on American Galvanizers Association, 2006 Survey. Note there are member size limitations for hot dip galvanizing.
The maximum depth is approximately 3 feet and maximum length is approximately 80 feet when double dipped in standard
galvanizing kettles.

Costs based on information published by the Federal Highway Administration.
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SP-2 Hand Tool Cleaning $0.59
SP-3 Power Tool Cleaning $0.93
SP-11 Power Tool-Bare Steel $4.74
SP-7 Brush-Off Blast $0.67
SP-6 Commercial Blast $1.08
SP-10 Near White Blast $1.72
SP-5 White Metal Blast $2.05
Water Wash Prior to Surface Prep. $0.20
Hi Pres. Water/Steam Clean prior to Surface Prep. $0.30
Water Slurry Blast $1.57
Low Pressure we/abrasive SP-1 $0.41
Low Pressure w abrasive SP-10 $1.80
High Pressure w/abrasive SP-I0 $3.93
Sponge Media Blast $4.92
Bicarbonate $2.11

One-Pack by Brush/Roller $0.45
One-Pack by Spray $0.36
Two-Pack Epoxies, by Spray $0.38
Two-Pack Urethanes, by Spray $0.42
Zinc Rich Primers, by Spray $0.49

Zinc Metallizing $9.48
Zinc Metallizing w/sealer $10.00

Field labor x'sStructure Multipliers
120%
130%
145%
135%
145%
150%

Simple Structures < 50' high
Simple Structures 50'-100' high
Simple Structures > 100' high
Complex Structures < 50' high
Complex Structures 50'-100' high
Complex Structures > l00' high

150%

80%

Elevated tanks, intricate structures,
structures greater than 50' high

Ground Tanks
Piping: 140%

100%
95%
90%

1"-2"
4"-6"
12" and 24"
48"

Existing Coating Conditions
Total

S/sq ft x's
100%Light rusting, pitting/paint breakdown

(SNAME T&R 21, Fig 5)5
(Europe Std. Re 5-6)6
(SSPC Vis. 1-c)7

130%Heavy paint breakdown, severe rusting and
pitting
(SNAME T&R 21, Fig 3, 6)5
(Europe std. Re 8)6
(SSPC Vis. 1-D)7

160%Extremely heavy paint films >20 mils with
extreme breakdown and substantial pitting
and rusting
(SNAME T&R 21, Fig 7)5

125%Adherent Mill Scale
(SSPC Vis. 1-A)7Size of Job Multiplier* Total

$/sq ft x's
115%
105%
100%
95%
90%
85%

10,000-25,000
25,000-75,000
75,000~125,000
125,000-300,000
300,000- 1 ,000,000
1,000,000+

TABLE 4
Field Painting Costs per Sq. Ft. Including Labor, Equipment, and Related Costs'

(No Material Costs Included)

Cleaning Grade Cost

NOTE: Multiplier for using recyclable grit for: SP-6, SP-10, SP-5 above is 1.5 - 1.9

Field Application Cost Metallizimz (lncludimz Surface Prep.) C0st2

z.
3.
4.
5.
6.
7.

Notes
1, Costs shown are approximate composite values, based on data secured from representative US painting contractors,

RS Means - Heavy Construction Cost Data, and Craftsman National Painting Cost Estimator.
The costs are for calculating the base price of new steel cleaned and painted on the ground at the job site.
Costs based on information published by the Federal Highway Administration.
The StrL1ctu.re Multiplier is applied to the field labor costs per square foot.
The Size of Job and Existing Coating Condition Multipliers are applied to the total costs per square foot.
"Abrasive Blasting Guide for Aged or Coated Steel Surfaces," T & R Bulleting 4-21, The Society of Naval and Marine Engineers
"European Scale of Degree of Rusting for Anti-Corrosive Paints," Royal Swedish Academy of Engineering, Stockholm, 196 l
SSPC: The Society for Protective Coatings, Pittsburgh, PA, "Good Painting Practices," Volume 1
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Containment
Designation

Simple Structure Complex Structure
<50' high 50' < x <100' >l00' <50' high 50' < x <l00' >100'

Class 1-A 3.00 3.25 3.50 3.50 3.75 4.00
Class 2-A 2.50 2.75 3.00 3.00 3.25 3.50
Class 3-A 2.25 2.50 2.75 2.75 3.00 3.25
Class 4-A 1.50 1.75 1.75 1.75 2.00 2.25
Class 1-C 2.25 2.50 3.00 3.00 3.25 3.50
Class 2-C 2.00 2.25 2.25 2.25 2.50 3.00
Class 3-C 1.75 1.75 2.00 2.00 2.25 2.50
Class I-W 2.75 3.00 3.00 3.00 3.25 3.50
Class 2-W 2.25 2.50 2.50 2.50 2.50 2.75
Class 3-W 2.00 2.25 2.25 2.25 2.50 2.75
Class 1-P 2.25 2.75 3.25 3.25 3.50 3.75
Class 2-P 1.75 1.75 2.00 2.00 2.25 2.50
Class 3-P 1.25 1.50 1.75 1.75 2.00 2.25

TABLE 5
Paint Removal

Containment Multipliers Guidelines

Containment Designation is in accordance with
SSPC: The Society for Protective Coatings

Technology Guide No. 6
Guide for Containing Surface Preparation Debris Generated During Paint Removal Operations

Legend:

Class 1: This system provides the highest level of emissions control
Class 2: This system provides a high level of emissions control
Class 3: This system provides a moderate level of emissions control
Class 4: This system provides a minimal level of emissions control
-A: This is used for abrasive blast cleaning
-W This is used for water blasting/water jetting
-C This is used for chemical stripping
-P This is used for hand or power tool cleaning

Notes:
1. Multipliers are applied to the total cost per square foot.

2. Multipliers for chemical stripping are provided for information only.
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Coating Attribute Test Method Repair Likely Repair Possible Repair Unlikely
Corrosion / Coating
Deterioration

SSPC-Vis 2 <l0% 10 2 0 % >20%

Knife Adhesion ASTM D3359 >2A or 2B lAorIB 0A or OB
Film Thickness SSPC-PA 2 <20 mils 20 30 mils >30 mils
Mill Scale / Rust Visual Not Present or

Inactive
Not Present or

Inactive
Active

TABLE 6
Determination of Maintenance Repainting Risk for Alkyd Coatings'

NOTE:
l . Table based 011 article by Kline, E. S., Corbett, W. D., "Beneficial Procrastination: Delaying Lcad Paint Rcmoval

Projects by Upgrading the Coating System," Journal of Protcctivc Coatings and Linings, March 1992.
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TABLE 7
Practical Maintenance Painting Sequence

Operation
Initial Painting

Painting Occurs in Year
0

Cost if Original
in Field

Original

Cost if Original
in Shop
Original

Touch-Up Practical Life or "P" Original x 40%

Original x 70%

Original x 60%

Original x 105%Maintenance
Repaint

"P" Life + 33%
(i.e. "P" x 1.33)

Full Rcpaint Ycar of Mai ft. Repaint + 50% of "P"
Life

(Le. Mai ft. Repaint Ycar + ["P" x
0.50])

Original x l 35% Original x 205%

Examples Using Practical Maintenance Sequence
System with 12 Year Practical Life and Original Shop Installed Cost of $1.05 per Squarc Foot
Systcm with 12 Ycar Practical Life and Original Field Installed Cost of $1 .60 per Square Foot

Operation
Painting Occurs

in Year
0

Cost if Original
in Field

sI .60

Cost if Original
in Shop

sI .05Initial Painting

Touch-Up 12 S0.64 $0.63

Maintenance Repaint 16 $1.12 s1.10

Full Repaint 22 S2.l6 S2.I5
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178,800(C) TOTAL PROJECT COST s

Figure 1
WORKSHEET A -  SHOP COATING APPLICATION

Project Name:
Project Location:

Structural Steel for Bridge Overpass
Pittsburgh, PA

(A) Project Size (Sq, Ft. or Tons): 60,000 Sq Ft

Coating System:
Intended Environment:

Service Life:

ION/epoxy/polyurethane
Severe Industrial (C5-I)

l5

I. Surface Preparation:
(Includes labor, equipment and
related costs, no materials)

SP 10 automated
(Note: Automated or
Conventional Method)

Cost ($): 0.40

I. Sub-Total (S Per Sq. Ft.)

Per Sq. Ft.

0.40

II. Application:
a) Paint Material Spray

Spray

Spray

let Coat Cost ($): 0.53
2nd Coat Cost (S): 0.51
3rd Coat Cost ($): 0.54

II. Sub-Total ($ Per Sq, Ft.)

Per Sq. Ft.

Per Sq- Ft.

Per Sq- Ft.
1.58 (a)

OR

b) Hot Dip Galvanizing

(Includes labor,surface
preparation andrelated costs)

II. Sub-Total ($ Per Sq. Ft.) =

Labor Sub-Total ($ Per Sq. Ft.)

(b)

1.98
l+ II (a or b)

III. Job Multiplier:
a) Job Size: 60,000 sq ft %: 110

b) Member Size: %:
III. Adjusted Labor Cost ($ Per Sq. Ft.) 2.178

(Labor x III.a x III.b.)

IV. Material Costs Inorganic zinc
Epoxy
Polyurethane

Total DFT =

ls Coat Cost ($): 0.324
2"" Coat Cost ($): 0.252
3rd Coat Cost ($): 0.229

IV. Sub-Total ($ Per Sq. Ft.) =
(B) Preliminary Project Cost

Per Sq. Ft.
Per Sq. Ft.
Per Sq- Ft.

0.805
($ Per Sq. Ft.) 2.98

(111 + iv)

(AxB)

Conversion of Tons of Steel into Square Feet:
Tons Mule. by

250
100
200
400
500

Square Feet
Typical mix

Large Structural
Medium Structural

Light Structural
Light Tosses
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111,600C TOTAL PROJECT COST $

Figure 2
WORKSHEET B - FIELD COATING APPLICATION

Project Name :
Project Location:

Elevated Water Storage Tank
St. Louis, MO

(A) Project Size (Square Feet): 30,000

Coating System:
Intended Environment:

Service Life:

2-coat alkyd
Mild (CZ)

6

I. Surface Preparation:
(Includes labor, equipment and
related costs, nomaterials)

Power tool, SPY Cost ($): 0.93 Per Sq- Ft.

Additional Cleaning:

1.

Cost (8):

Cost (8)2
Cost ($)!

Sub-Total ($ Per Sq. Ft.) :

Per Sq. Ft.

Per Sq- Ft.
Per Sq- Ft.

0.93

II. Application:
Method: Spray

Spray
let Coat Cost ($):
2nd Coat Cost ($) :
3rd Coat Cost ($):

II. Sub-Total ($ Per Sq- Ft.)

0.36

0.36
Per Sq. Ft.

Per Sq. Ft.
Per Sq. Ft.

0.72

Labor Sub-Total ($ Per Sq. Ft.) 1.65
(1 + 11)

III. Structure Multiplier:
General Configuration: Elevated

(Simple/Complex)
OR

Height: 100 %: 150

(Size): %:
(Unique) (If pipe)

III. Adjusted Labor Cost ($ Per Sq. Ft.) 2.475
(1 + 11) x (%>

W. Material Costs Alkyd prime
Alkyd top

0.116
0.131

Total DFT 6

IS! Coat

2nd Coat
3rd Coat

Iv.  Sub-

(B) P

Cost ($): Per Sq. Ft.
Cost ($): Per Sq. Ft.

Cost ($)2 Per Sq. Ft.
Total ($ Per Sq. Ft.) = 0.247

preliminary Project Cost ($ Per Sq. Ft.) 2.722
(111 + IV)

V. Project Multipliers (C) Existing Conditions %:
(D) Project Size %:

130
105

(E) Adjusted Project Cost ($ Per Sq. Ft.) 3.72
(B X C X D)

(AxE)

20

CR SPANGLER - invoice lNV~458278-QSP01 P, downloaded on 6/27/2011 6:25:18 PM - Single-user license only, copying and networking prohibited

Illlll lluullnn l l l I I l



Figure 3
Example of Present Value Analysis

Economic Analysis Worksheet
Total Painting Cost Per Sq. Ft. for 45-Year Plant Life, Field Application

Three-Coat Inorganic Zinc/Epoxy/Polyurethane, SP6, 15 Year System Life (Severe/C5-I)

Painting Operation ->
Original Touch-Up
Painting Year 15

Maintenance
Repaint
Year 20

Full
Repaint Touch-Up
Year 28 Year 43 Totals

Cost in Current S's $3.18 $1.27 $2.23 $4.29 Sl.27 Sl2.24

NFV costs
Future value
@ 3% inflation S3.l8 $2.29 $4.88 Sl2.87 $6.87 $30.09

NPV costs
Prcscnt value
@7% interest $3.18 S0.83 $1.26 $1.94 $0.37 $7.58
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Figure 4
Comparing Painting Costs and Galvanizing Costs

Economic Analysis Worksheet
Total Painting Cost Per Sq. Ft. for 35-Year Structure Life, Moderate (CO) Environment

I Coat Inorganic Zinc System, Shop SSPC-SP 10 Automated
17 Year "P" Life, Inflation = 4%, Interest = 7%

Painting Operation ->

Original
Painting Touch-Up
Year 0 Year 17

Maintenance Full
Repaint Rcpaint
Year 23 Year 32 Totals

Cost in Currcnt $'s $1.25 $0.75 Sl.3l $2.56 $5.88

NFV costs
Future value
@4% inflation $1.25 $1.46 $3.23 $8.99 Sl4.97

NPV costs
Present value
@7% interest $1.25 $0.46 S0.68 $1.03 s3.42

Average Equivalcnt Annual Cost= S0.27=$3.42 x (0.07)( l .07)35
(I.07)" _ 1

Economic Analysis Worksheet
TotalGalvanizing Cost Per Sq. Ft. for 35-Year Structure Life, Moderate (C3) Environment

Galvanized to Achieve 4 mils of Zinc Coating
Touch-Up Cost Based on l Coat Field Applied Organic Zinc Primer, SSPC-SP3

33 Year "P" Life, Inflation = 4%, lntercst = 7%

Painting Operation ->

Original
Painting Touch-Up
Year 0 Year 33 Totals

Cost in Current $'s $2.20 $1.83 $4.03

NFV costs
Future value
@4% inflation $2.20 $6.68 S8_88

NPV costs
Present value
@ 7% interest S2.20 S0.72 S2.92

Average Equivalent Annual Cost = $0.23 = $2.92 x (0.07)(I .07)"
(1.07)" _ 1
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ARIZONA WA TER COMPANY

Rebuttal Testimony of

Joel M. Reiker

I.

Q.

Introduction

PLEASE STATE YOUR NAME, EMPLOYER, AND TITLE.

My name is Joel M. Reiker. I am employed by Arizona Water Company ("AWC"

or "Company") as Vice President - Rates 8¢ Revenues.

ARE you THE SAME JOEL M. REIKER THAT PROVIDED PRE-FILED

DIRECT TESTIMONY IN THIS PROCEEDING?

Yes.

HAVE YOU REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER

PARTIES TO THIS PROCEEDING?

Yes. I have reviewed the testimony of each of the witnesses for the Residential

Utility Consumer Office RUCO"), the Arizona Corporation Commission's

("Commission") Utilities Division Staff ("Staff"), and Abbott Laboratories, Inc.

("Abbott").

("

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

The purpose of my rebuttal testimony is to respond to the direct testimony of

RUCO witness John Cassidy, Staf f  witness Briton A. Baxter and Abbott

witnesses Kevin Kemp and Dan L. Neidlinger.

1

2

3

4

5

6

7

8

9

10 Q.

11
12 A.

13 Q.

14

15 A.

16

17

18

19 Q.

20 A.

21

22

23 Q.

24 A.

25

26

27

28

HOW IS YOUR TESTIMONY ORGANIZED?

A.

My testimony is presented in five sections, including this introductory Section I.

In Section II, I respond to RUCO witness John Cassidy's testimony regarding

RUCO's recommended f ictitious imputed cost of  debt and recommended

adjustments to rate base and operat ing income, as we l l as RUCO's

recommended rate design. In Section III, I respond to Staff witness Briton A.

5



Baxter's testimony regarding Staff's recommended adjustments to AWC's rate

base and operating income, as well as Staff's recommended rate design. In

Section IV, I respond to Abbott witnesses Mr. Kemp and Mr. Neidlinger regarding

Central Arizona Project water recharge credits and rate design. Finally, in

Section v, I present and discuss AWC's proposed rebuttal pro forma adjustment

to reflect a significant increase in property and liability insurance expense.

ll. Response to RUCO

A. Cost of Cagtial

1

2

3

4

5

6

7

8

9

10

RUCO's Fictitious imputed 5.43% Cost of Debt

Q.

11

DO YOU HAVE ANY GENERAL COMMENTS ON RUCO'S RECOMMENDED

OVERALL RATE OF RETURN ("ROR") IN THIS PROCEEDING?

12

13

14

15

Yes. RUCO recommends that the Commission adopt a 7.32% RoR, based on

the Company's actual capital structure at the end of the test year consisting of

46.3% debt and 53.7% equity, and RUCO's recommended return on equity of

8.95%, and its fictitious imputed debt cost of 5.43%.1

16

17

18

19

20

21

22

23

24

AWC's actual recorded, Commission-approved and adopted cost of debt

is 6.82% - a fact that RUCO witness Mr. Cassidy acknowledges in his direct

testimony on cost of capital.2 6.82% represents the actual recorded, "out-of-

pocket" cost that Awe is expressly obligated to pay its bondholders under the

terms of the Company's General Mortgage Bond Indenture. AWC's bonds are

secured by a general mortgage on all of its utility plant assets, which means if

AWC cannot make its required bond interest payments, the Company is in

default and the indenture trustee may take possession of such utility assets.

25

26

27

28

1 See Direct testimony of John Cassidy on Cost of Capital, p. 3 at 5-8.
2 See Decision 74081, Exhibit B, Decision 73736, p. 62, Decision 73144, Exhibit B, Schedule D-2 of the

Company's Application) & Direct testimony of John Cassidy on Cost of Capital, p- 16 at 13 - p. 17
at 11.

A.

6



By urging the Commission to adopt a fictitious imputed 5.43% cost of debt,

Ruco would have the Commission disallow over $435,000 in out-of-pocket

Commission-approved bond interest payments allocated to AWC's Western

Group, and nearly $950,000 in bond interest companywide. Because AWC is

contractually obligated to pay this bond interest, adopting RUCO's fictitious

imputed cost of debt in this proceeding will force AWC's shareholders to pay the

Company's creditors out of funds RUCO earmarks for the shareholders' return on

common equity. As a result, RUCO's actual recommended ROE in this

proceeding is 8.20% - 75 basis points lower than the purported 8.95% ROE Mr.

Cassidy recommends in his testimony, as explained by Company witness Ms.

A fern in her rebuttal testimony.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Ms. A fern addresses RUCO's recommended ROE and fictitious imputed

cost of debt in her rebuttal testimony. Below, I explain why forcing a regulated

utility's common shareholders to surrender a portion of their equity return to

creditors in the form of fixed bond interest payments does not constitute a fair

and reasonable result. At the very least, RUCO's proposed disallowance of out-

of-pocket bond interest expense is unjustified, unsupported, confiscatory and

conflicts with long-standing ratemaking principles and this Commission's

approval of AWC's issuance of its bonds and their corresponding interest rates.

At worst, RUCO's recommendation constitutes shoddy, if  not unlawful,

rate raking and bad public policy. As the evidence shows, Mr. Cassidy's

testimony regarding AWC's cost of debt is fraught with selective omissions,

factual errors, misleading statements, and misconceptions on the subject of utility

finance.

7
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Q. WHAT IS A FAIR AND REASONABLE RESULT IN THE CONTEXT OF

UTILITY RATEMAKING?

1

2

3

4

5

6

7

8

9

10

As I explained in my direct testimony,3 a fair and reasonable result is an overall

rate level that provides the utility with a reasonable opportunity to recover its

prudently incurred cost of service, including the cost of capital deployed in the

provision of such service.4 Mr. Cassidy acknowledges this important rate raking

principle in his direct testimony on cost of capital.5 He goes on to define a "fair

rate of return," stating that such a return should allow a well-managed utility "the

ability to maintain its financial integrity, attract capital, and establish comparable

returns for similar risk investments.,,6

11

12

13

14

As stated above, the principle of cost of service as the basis for utility

rate raking extends to the cost of capital.7 Regarding a utility's debt, Leonard

Goodman explains in The Process_of B_atemaking:

15

16

17

The actual cost of debt is used to compute cost of capital,
since it is more realistic and more reliable than projecting future
costs. Justice Brandeis provided the basic explanation for
regulatory reliance on actual cost of debt:8

18

19

20

21

22

In essence, there is no difference between the capital charge and
operating expenses, depreciation, and taxes. Each is a pan* of the
current cost of supplying the service; and each should be met from
current income.... The necessary cost and hence the capital
charge, of the money embarked recently in utilities, and of that
which may be invested in the near future, may be more, as it may
be less, than the prevailing rate of return required to induce capital
to enter upon like enterprises at the time of the rate hearing ten

23

24

25

26

27

28

A.

el See Reiker pre-filed direct testimony, pp. 6 - 9.
4 See ATTACHMENT 1 - Bonbright, James C., Albert L. Danielsen and David R. Kamerschen. Principles

of public_q_utility Rates. Public Utilities Reports, Inc. 2nd Ed. p. 109.
See also ATTACHMENT 2 - Hanne, Robert L. and Gregory E. Aliff. Accounting for Public
Utilities. Matthew Bender. 1988. p. 3-11.

5 See Cassidy direct testimony on cost of capital, p. 3 at 18 - 19.
6 ld. P- 4 at 14- 16.
7 See ATTACHMENT 1 - Bonbright, p. 313.
8 Southwestern Bell Tel. 262 U.S. at 306. (footnote in original)
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years hence. To fix the return by the rate which happens to
prevail at such future day, opens the door to great hardships.
Where the Financing has been proper, the cost to the utility of
the capital, required to construct. equip and operate its plant,
should measure the rate of return which the Constitution
guarantees opportunity to earn.9

In expounding the method regulators use to determine a utility's cost of

capital, Professor Charles Phillips states in The Regulation of Ffublic Utilities:

Few problems arise in computing the cost of senior capital. By
common practice, the cost of  senior capital is the embedded
cost: the actual fixed charges on long-term debt and the
annual dividend requirements of preferred (and preference) stock...
Basing the cost of existing senior capital upon the
hypothetical cost of doing senior financing under current
conditions of the bond and stock market would represent (lust
as in the case of reproduction cost property values) an
alternative not available to a utility.10

As it relates to the cost of capital, RUCO simply disregards the cost of

service principle as the basis of a fair and reasonable rate and recommends that

the Commission disallow out-of-pocket bond interest expense on capital required

to construct and equip AWC's utility plant. As a result ,  Mr. Cassidy's

recommended rates in this proceeding fail to provide AWC an opportunity to

maintain its financial integrity and attract capital on reasonable terms. In fact, Mr.

Cassidy's recommended rates will destroy the book value of AWC's equity

capital.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

9 See ATTACHMENT 3

See ATTACHMENT 4

Goodman, Leonard Saul. The Process of Ratemaking Vol. L Public Utilities
Reports, Inc. 1998. p. 601.

10 Phillips, Jr., Charles F.
Reports, Inc. 1988. p- 375.

The Regulation of Public Utilities. Public Utilities

9



1

2

3

4

5

6

7

8

9

10

Q. DO REGULATORY COMMISSIONS HAVE THE AUTHORITY AND

RESPONSIBILITY TO DISALLOW IMPRUDENT EXPENDITURES?

11

Yes, with the caveat that hindsight - which is the entire basis of Mr. Cassidy's

testimony - is go sufficient to prove costs are unreasonable or imprudent." As

Justice Brandeis explains above, "vlherethe financing has been proper, the cost

to the utility of the capital, required to construct, equip and operate its plant,

should measure the rate of return which the Constitution guarantees opportunity

to earn." As i explain below, RUCO has failed to acknowledge that AWC's long-

term bonds, including the interest rates and terms on which they were issued,

were not only prudent and proper, but they were also expressly approved by the

Commission, at the time they were issued.

12 Q. WHAT HAS THE COMMISSSION CONCLUDED AS A MATTER OF LAW

REGARDING AWC'S LONG-TERM BONDS?13

14

15

16

17

to

19

20

21

22

The Commission has found that all of AWC's currently outstanding long-term

bonds are for lawful purposes. within AWC's corporate powers, compatible with

the public interest. with sound financial practices, with proper performance pf.

service as a public service corporation, and will not impair AWC's ability to

perform that service." In other words, to the extent AWC's Commission-

approved bond debt finances prudently incurred expenditures for utility plant, the

actual, out-of-pocket interest on those bonds is a prudently incurred cost that

should be reflected in rates. Moreover, nowhere in Mr. Cassidy's testimony does

he question whether such utility plant expenditures are necessary, used and

23

24 11 Public Utility Economics and

25

26

27
12

28

See ATTACHMENT 5 - Howe, Keith M. and Eugene Rasmussen.
Finance. Prentice-Hall, Inc. 1982. p- 74.
See also ATTACHMENT 6 - Kahn, Alfred E. The Economics of Regulation. The M.l.T. Press.
1988. pp. xxii - xvii.
See also ATTACHMENT 4 - Phillips, p. 326.
See also ATTACHMENT 1 - Bonbright, p. 292.
See also ATTACHMENT 3 - Goodman, p. 861.

See Dec. 63418, dated March 9, 2001, Conclusion of Law No. 4, Dec. 68694, dated May 5, 2006,
Conclusion of Law No. 4, and Dec. 70392, dated June 20, 2008, Conclusion of Law No. 5.

A.

A.
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useful. Accordingly, the Commission has consistently adopted AWC's actual,

embedded cost of debt when setting rates for the Company.13

Disallowing recovery of any portion of this prudently incurred and

previously approved cost from AWC's revenue requirement in this proceeding

contradicts longstanding Commission decisions, findings, and practice, and

rgesupposes that the Company will fail to rec9ve_r its _out-of-_pocket costs going

forward. This is the definition of a_90n1;iscatory_rate.'"

Q. WHY DOES RUCO RECOMMEND A FICTITIOUS IMPUTED 5.43% COST OF

DEBT IN THIS PROCEEDING?

Beginning on page 17 of his direct testimony on cost of capital, Mr. Cassidy

presents what he calls "four compelling reasons" why the Commission should

adopt a fictitious imputed cost of debt and thereby disallow prudently incurred

out-of-pocket bond interest expense. Mr. Cassidy's first reason is that

subsequent to AWC filing an application in December 2008 requesting

Commission approval to incur additional short-term debt to construct utility plant,

circumstances changed and AWC ultimately did not require such authorization.15

Those circumstances included the onset of the worst economic recession since

the Great Depression and a sharp decline in AWC's cash flow and earnings, as

explained by Company witness Mr. Harris in his rebuttal testimony.

1

2

3

4

5

6

7

8

9

10

11 A.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Mr. Cassidy claims that "[f]or obvious reasons, withdrawal of the

Company's financing application has accrued only to the benefit of AWC

shareholders. Therefore, the Commission should feel no obligation to pass on

what is admittedly a high cost of debt to AWC ratepayers in this proceeding

13 See Dec. 74081, dated Sep. 23, 2013, Dec. 73736, dated Feb. 20, 2013, Dec. 73144, dated May 1,
2012, Dec. 71845, dated Aug. 25, 2010.

14 See ATTACHMENT 3 - Goodman, pp, 27 - 28.
15 See Docket 08-0607.

11



when, given the opportunity to mitigate this high cost by obtaining authority to

issue low cost debt, AWC management elected not to do so.1116

Q. IS MR. CASSIDY CORRECT?

No, Mr. Cassidy's testimony does not make sense. RUCO elected not to

intervene in the referenced financing proceeding and cannot now, eight years

later, oppose AWC's withdrawal of its application in that proceeding. Regardless

of RUCO's position eight years after the fact, withdrawing a financing application

provides no evidentiary support, and certainly is not grounds, for imposing a

fictitious and confiscatory rate. In his testimony, Mr. Cassidy applies his fictitious

imputed 5.43% cost of  debt to the entire $75 mill ion balance of  AWC's

outstanding long-term bond debt when he knows that Staff, in the referenced

financing docket, was unwilling to recommend approval of anything more than a

$14.2 million cap on AWC's short-term line of credit ("LOC").

Staff's recommendation was based, in part, on Staffs conclusion that

AWC's "capital structure [was] no longer sufficiently strong to continue assuming

that the [Loc] can be refinanced. Based on Staff's recommendation in that

proceeding, Mr. Cassidy somehow leaps to the conclusion that AWC could have,

and should have, called all of the Company's outstanding bonds and refinanced

the entire $75 million balance of its long-term bond debt at a rate of 5.43%, and

in doing so Mr. Cassidy fails to recognize the very important distinction between

an LOC, which was the subject of AWC's financing application, and long-term

bond debt.

,,17

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

16 See Cassidy direct on cost of capital, p. 18 at 10 - 14.
See Responsive Staff Report for Arizona Water Company's Application for Short-term Debt and the

Delivery of a Promissory Note in Connection Therewith. Docket 08-0607.

17

A.
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*

1

2

3

4

5

6

7

8

9

10

11

12

13

Mr. Cassidy acknowledges that AWC filed the referenced application

because the Company needed to incur additional short-term debt to fund the

construction of improvements and additions to the Company's utility plant." Mr.

Cassidy also knows, but he conveniently omits from his testimony, that

subsequent to AWC filing that application, the Company's financial condition

declined significantly, and in one of many extraordinary steps taken to ensure the

Company had enough cash to meet its day-to-day obligations during the

pendency of its 2007 test year rate case, AWC's board of directors sharply

reduced the Company's capital budget to approximately $5 million.'9 As a result,

company-funded capital expenditures dropped from nearly $30 million in 2007 to

just $5.7 million in 2009.20 Mr. Cassidy either doesn't understand, or simply

disregards, the relationship between necessary capital expenditures and the

need to raise capital.

14 Q. WHY DID AWC CONTINUE TO PURSUE AN INCREASED LOC?

15

16

17

18

19
u22

20

21

22

23

AWC continued to pursue authorization for an increased LOC because such

authorization would have provided the flexibility to tap this source of capital if and

when it needed to (a fact Staff was made aware of soon after AWC filed its

appIication)2' during a period Mr. Cassidy himself refers to as the "Great

Recession. However, AWC and Staff disagreed over assumptions in the Staff

report, which delayed the proceeding. AWC ultimately withdrew its financing

application in September 2010, in part thanks to the Commission providing much

needed rate relief in Decision 71845 in Docket 08-0440 (the Company's 2007

test year total-company rate case).

24

25

26

27

28

18 See Cassidy direct on cost of capital, p. 17 at 18-19.
19 See Cassidy direct on cost of capital, Attachment 4.
20 See charts on page 18.
21 See ATTACHMENT 7 - AWC's response to Staff data request KS 2.1 in docket 08-0607.
22 See Cassidy direct on cost of capital, p. 6 at 3 - 12.
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10

The following month, AWC's shareholders made an out-of-pocket cash

equity infusion of $10.2 million to improve the Company's liquidity and cash

position and to strengthen its capital structure. Two months later, in December

2010, Awe filed a rate case for its Western Group to recover additional costs

and unrealized revenues from declining sales." Since that time, AWC has

maintained a balanced capital structure while continuing to provide safe and

reliable service. RUCO does not dispute these facts.

11

12

13

14

15

16

17

18

lg

Mr. Cassidy fails to understand that after AWC's capital budget was

significantly reduced in response to the Company's deteriorating financial

condition at the beginning of the Great Recession, AWC continued to seek

financing approval because an increased LOC would provide an additional

source of capital, if needed, during a period of great economic turmoil and

tightened access to capital for water utilities.24 Mr. Cassidy also doesn't

understand that even if AWC had incurred short-term debt under its LCC during

the period in question, which it did, its embedded cost of long-term debt would

not change.25 Mr. Cassidy also fails to recognize that incurring additional long-

term debt simply to lower a utility's embedded cost of debt will not result in lower

rates if outstanding long-term bonds cannot be retired before their maturity dates.

20 Q.

21

22

HAS AWC'S WITHDRAWAL OF ITS APPLICATION FOR AUTHORITY TO

INCREASE ITS Loc "ACCRUED ONLY TO THE BENEFIT OF AWC

SHAREHOLDERS," AS MR. CASSIDY CLAIMS?

23

24

No. The evidence in this proceeding contradicts Mr. Cassidy's unsupported

argument. To the extent AWC has relied on the reinvestment of earnings and

25

26

27

28

23 See Docket 10-0517.
24 See ATTACHMENT 8 - "Adapting to Change: Water Utility Financial Practices in the Early 21 st

Century." Journal AWWA. Jan. 2014. p. 63.
25 See Arizona Water Company Arizona Corporation Commission Utilities Division Annual Report - Water

for the year ending 12-31-2009, p. 7 & Arizona Water Company Arizona Corporation Commission
Utilities Division Annual Report - Water for the year ending 12-31-2010.
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equity capital, instead of debt, to provide the capital to construct much needed

utility plant additions, shareholders have experienced an economic loss, as AWC

has under-recovered its cost of service by a total of $13 million since 2009.26

The benefits of reducing spending to the bare minimum required to provide safe,

adequate, and reliable service during the Great Recession have accrued to

AWC's customers in the form of lower, below-c9_st rates. This is self-evident in

AWC's lack of sufficient cost recovery over the past several years, and in the fact

that even Mr. Cassidy recommends a rate increase in this proceeding.

AWC's balanced capital structure also means that the Company is less

risky today than if it had incurred additional long-term bond debt during the Great

Recession, assuming it even could have, to finance utility plant additions. In

contrast, Mr. Cassidy would have had utilities issue debt Willy nilly during "the

worst f inancial crisis since the Great Depression. Mr. Cassidy fails to

recognize the very basic financial principle that as the proportion of debt in the

capital structure increases, so does the riskiness and cost of common equity."

,,27

DESPITE FAILING TO RECOVER ITS COST OF SERVICE DURING THE

GREAT RECESSION, DID AWC'S COMMON SHAREHOLDERS INVEST

ADDITIONAL EQUITY CAPITAL IN THE COMPANY?

Yes. As mentioned above, in October 2010, just weeks after the Commission

issued Decision 71845 in AWC's 2007 test year total-company general rate case,

and just weeks af ter AW C withdrew its f inancing applicat ion, common

shareholders made an out-of-pocket cash equity infusion of $10.2 million.

Despite a decade-plus of chronic under-earnings, and at a time when others

27

1
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14

15

16

17 Q.

18

19

20 A.

21

22

23

24

25

26 26 See ATTACHMENT 9 - Arizona Water Company - Authorized Rate of Return (RoR), Actual ROR &
Under Recovery.

27 See Cassidy direct testimony of cost of capital. p, 6 at 8 - 9.
ATTACHMENT 10 - Brealey, Richard A. and Stewart Myers. Principles of Corporate Finance.

2 8 McGraw-Hill. 6"' Ed. 2000. p 228.
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were actively seeking to unload~ their investment in Arizona water utilities, AWC's

common shareholders demonstrated their commitment to Arizona, the Company,

and its customers."

Q. DOES MR. CASSIDY CRITICIZE AWC'S SHAREHOLDERS FOR INVESTING

ADDITIONAL EQUITY CAPITAL IN THE COMPANY?

From reading Mr. Cassidy's testimony in which he acknowledges this measure, it

is unclear if he is critical of this decision or not.30 However, what is abundantly

clear from Mr. Cassidy's testimony, is that RUCO simultaneously takes the

opposing positions that AWC should not reduce risk by relying on common equity

to meet its capital needs and that AWC should not make equity distributions in

the form of dividends to shareholders. In other words, RUCO simultaneously

opposes both the retention_of_equity with theytility and the distribution of equity

_the form of dividends. Such contradictory viewpoints only add to confusion

and uncertainty about Arizona utility regulation, and undermine RUCO's

credibility before the Commission.

BASED ON MR. CASSlDY'S TESTIMONY, WOULD RUCO FIND ANY

UTILlTY'S CAPITAL FINANCING PRACTICES PRUDENT?

No, certainly not if RUCO embraces the abject contradictory viewpoints cited in

response to the previous question. Mr. Cassidy simply rewrites history in an

attempt to convince the Commission that AWC's management abused its

discretion and made poor financing decisions during the Great Recession.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16 Q.

17

18 A.

19

20

21

22

23

24

25

26

27

28

In reality, AWC's decision to reduce risk and strengthen its capital

structure during a period of extreme economic turmoil and in anticipation of the

29 See ATTACHMENT 9- Arizona Water Company - Authorized Rate of Return (RoR), Actual ROR &
Under Recovery.
See also Docket 11-0101 .
See also Docket 10-0309.

to See Cassidy direct on cost of capital, p- 19 at 8 - 14.
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need to spend upwards of $200 million replacing and upgrading aging

infrastructure, not to mention meeting safe drinking water standards, was fiscally

responsible and financially prudent."

1
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26

27

28 31 See Decision 74081. p. 26 ate - 6.

Mr. Cassidy's testimony fails to recognize that a utility's decision to incur

long-term debt is dependent on, first and foremost, the current need for additional

capital and the utility's ability to incur additional long-term bond debt at rates and

under conditions that are prudent and reasonable to the utility and its customers.

Beyond the current need and ability lies the utility's anticipated future capital

requirements and its capital structure. The charts shown on the following page

paint a clear picture, as they depict AWC's capital expenditures, debt ratio and

earned ROR since 2000:

17
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As shown in the charts on the preceding page, AWC experienced

unprecedented capital requirements from 2005 to 2008 to design and construct

numerous water treatment plants to comply with the very stringent new safe

drinking water standards for arsenic removal adopted by the U.S. Environmental

Protection Agency ("EPA"), which sharply reduced the maximum contaminant

level ("MCL") for arsenic in drinking water. This was at the dawn of what Mr.

Cassidy describes as "the worst financial crisis since the Great Depression. Of

course, AWC had a legal obligation to, and did, comply with the new more

stringent arsenic MCL, and the Company was fortunate to be able to do so prior

to the end of 2008.

7132

AWC had a healthy capital structure prior to undertaking the massive

capital projects required to comply with this federal mandate, as shown in the

chart above titled "Debt Ratio." In fact, it was AWC's low debt ratio in the years

prior to 2005 that provided sufficient bonding capacity for the Company to issue

an additional $35 million in long-term bond debt in 2008, without the Company's

debt ratio rising above 65% - the maximum allowed under the Company's

General Mortgage Bond Indenture. Mr. Cassidy simply disregards all of these

compelling facts and concludes that AWC's management schemed to funnel

dividends out the back door. l address AWC's dividends extensively below.

Q. DOES AWC NEED TO BUILD EQUITY NOW IN ANTICIPATION OF THE NEXT

WAVE OF NECESSARY CAPITAL IMPROVEMENTS?
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23 A.

24
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26

27

28 32 See Caz 'Dy direct testimony of cost of capital. p. 6 at 8 - 9.
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Yes. The trends shown in the first two graphs above are not random. They

represent sound financial planning for the anticipated need to raise upwards of

$200 million in capital to replace aging and failing infrastructure, in addition to

meeting safe drinking water standards - all during a period of pervasive declines



in customer sales. If Mr. Cassidy wants AWC to incur additional long-term bond

debt, the Company must be financially positioned to do so.

However, because AWC issues bonds through private placement, the

Company is limited to selling its bonds only to institutional lenders who are

sufficiently sophisticated to make an independent determination of AWC's credit

risk. Such entities primarily include life insurance companies and property and

casualty insurance companies. Although the issuance costs are lower for private

placements, purchasers of privately placed bonds typically require a higher yield

and tighter covenant restrictions to compensate for illiquidity." As a result, AWC

must position itself for the future by continuing to build both equity and earnings,

as it has in the past, if the Company has any chance of incurring a significant

amount of additional long-term bond debt at rates and under terms that are

favorable to the Company and its customers.

Q. JUST BECAUSE THE FEDERAL RESERVE INITIATED AN

ACCOMMODATIVE MONETARY POLICY DURING THE GREAT RECESSION,

DOES IT FOLLOW THAT AWC, OR ANY PRIVATE ENTITY FOR THAT

MATTER, COULD HAVE INCURRED ADDDITIONAL LONG-TERM DEBT?34

("FED")

Definitely not. The Fed's attempt to stimulate demand for capital through supply-

side policies that have the effect of lowering the federal funds rate does nothing

to improve the creditworthiness of individual private entities. This is obvious in

the fact that interest rates are _sum at historic lows - if greater demand for such

capital existed, interest rates would be higher than they are today. Mr. Cassidy

simply ignores this basic economic principle of supply and demand and naively

assumes that cheap capital is equally available to everyone.

33 See ATTACHMENT 11 Principles of Finance with

1
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1 g A.

20

21

22

23

24

25

26

27 - Emery, Douglas R. and John D. Finnerty.

34 See c°s;?§,1s.'3z"°:*'§rz+ .w.;;.p.b:':h;1a C01.31991. p. 379.28
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The fact is many private companies simply lack access to such capital

because of ongoing concerns by lenders about the companies' creditworthiness.

This is especially true for water utilities, like AWC, that saw significant declines in

residential water sales and facilities-related hook-up fees as a result of the

housing market collapse, as well as reductions in production by industrial and

commercial customers." Add to this the need to replace and upgrade the

nation's crumbling water distribution infrastructure," and it is no wonder water

utilities have shifted towards practices aimed at minimizing _financial risk, rather

than increasing it by over-leveraging their capital structures.37

Q. WHAT IS MR. CASSIDY'S SECOND REASON THE COMMISSION SHOULD

ADOPT A FICTITIOUS IMPUTED 5.43% COST OF DEBT IN THIS

PROCEEDING?

Mr. Cassidy argues that because San Gabriel Valley Water Company ("San

Gabriel") issued $30 million in 10-year bonds in 2011 at an interest rate 3.75%,

AWC should have done so too in order to "mitigate the high cost of its long-term

debt." San Gabriel is an affiliate of AWC - a fact irrelevant to AWC's embedded

cost of debt in this proceeding. Mr. Cassidy states that "while AWC has made no

effort to mitigate the high cost of its long-term debt in today's low interest rate

environment, its California affiliate, [San Gabriel], has actively taken steps to do

So 1113B

DOES MR. CASSIDY'S TESTIMONY MAKE SENSE?
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14 A.
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22 Q.

23 A.
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No. Once again Mr. Cassidy ignores the fact that Staff was only willing to

recommend approval of a $14.2 million cap on AWC's shop-term LOC in Docket

as See ATTACHMENT 12 - "Minimizing Financial Risk in Today's Turbulent Economy." Journal AWWA.
Apr. 2009.

See Decision 73938, p. 4 at 17 - 25.
See ATTACHMENT 8 - "Adapting to Change: Water Utility Financial Practices in the Early 21"

Century." Journal AwwA. Jan. 2014.
as See Cassidy direct on cost of capital, p, 20 at 1 - 3.

36

37
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08-0607, and once again Mr. Cassidy confuses the concept of long-term debt

with the purpose of an Loc, and erroneously concludes that issuing debt with a

lower-than-embedded interest rate for any reason benefits utility customers. Mr.

Cassidy also selectively omits the fact, which he is aware of, that San Gabriel

issued the referenced 10-year, 3.75% bonds to repay the outstanding balance of

short-term debt issued under an LOC to pay for the construction of necessary

utility pl3nt.39

As mentioned above, AWC slashed its capital expenditures shortly after

seeking Commission approval to increase short-term borrowing under its LOC

due to its deteriorating financial condition, and AWC pursued its request as a

kind of insurance policy in the event the Company needed to augment its

operating cash flow to meet its day-to-day cash obligations during the Great

Recession. Once again, Mr. Cassidy doesn't understand that even if AWC had

borrowed under an Loc, which it did, its embedded cost of long-term debt would

not change.

Mr. Cassidy fails to recognize the different reasons public utilities borrow

and as a result, he wrongly concludes that AWC's decision to minimize risk

during a period of great economic turmoil and restricted cash flow harmed

customers. But Mr. Cassidy offers no evidence of this in his testimony.
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28 39 See ATTACHMENT13 - AWC's response to RUCO data request 4.05.
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Mr. Cassidy also conveniently omits the fact, which he is aware of, that the

balance outstanding under San Gabriel's Loc bore an interest rate lower than

3.75%. Consequently, San Gabriel did not replace higher cost debt with lower



cost debt, as Mr. Cassidy would have the Commission believe in this

proceeding.4°

Q. MR. CASSIDY CLAIMS THAT BECAUSE HE SEARCHED THE INTERNET

AND LEARNED THAT SAN GABRIEL SOUGHT ADDITIONAL FINANCING

APPROVAL FROM THE CALIFORNIA PUBLIC UTILITIES COMMISSION

("CPUC") IN 2013, THE COMMISSION SHOULD ADOPT A FICTITIOUS

IMPUTED 5.43% COST OF DEBT FOR AWC IN THIS PROCEEDING." DOES

THIS MAKE SENSE?

No. Utilities issue bonds all the time based on their particular long-term capital

requirements and unique circumstances. Just because one utility seeks

financing authority does not mean that another utility with completely different

capital requirements, operating in a different state under different circumstances,

should do the same. Mr. Cassidy references San Gabriel's 2013 financing

application with the CPUC, but he conveniently omits the fact that in that

application, San Gabriel estimated that it needed an additional $105.5 million in

funds from outside sources during 2013, 2014 and 2015. Mr. Cassidy simply

brushes aside the fact that AWC's capital requirements, which were met with

internally generated funds, reinvested earnings, and additional shareholder

equity infusion during those years, were just $46.8 million.42
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Since 2009, AWC's capital requirements have been met, thanks in part to

the Commission granting rate relief, by internally-generated funds and, thanks to

AWC's shareholders demonstrating their commitment to the Company,

reinvested earnings and additional paid-in capital." As a result, AWC has a

40
Id.

41 See Cassidy direct on cost of capital, p. 20 at 5 - p. 21 at 15.
42 See AWC's application, Sch. A-4, p, 1.
43 See Decisions in Docket Nos. 12-0348, 11-0310, 10-0517 & 08-0440.
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balanced capital structure and continues to provide safe, adequate and reliable

water service. RUCO does not dispute these facts.

Q. DOES MR. CASSIDY EXPLAIN EXACTLY WHAT IT IS HE THINKS AWC

SHOULD HAVE FUNDED WITH ADDITIONAL LONG-TERM BOND DEBT

DURING THE "THE W ORST FINANCIAL CRISIS SINCE THE GREAT

DEpREsslon?""

No. To the extent AWC might have been able to issue additional long-term

bonds during the Great Recession, Mr. Cassidy's test imony lacks any

explanation of exactly what it is he thinks AWC should have funded with such

debt, as all of AWC's capital needs were met with internally-generated cash flow,

reinvested earnings and paid-in capital, while at the same time maintaining a

balanced capital structure.

As I discussed previously, AWC has shown that it will need to raise

upwards of $200 million in capital to replace aging and failing infrastructure. If

Mr. Cassidy wants AWC to incur additional long-term debt, the Company must be

creditworthy and must first be positioned to do so by retaining a sufficient amount

of equity and earnings.

Q. WHAT ABOUT ISSUING LONG-TERM DEBT AND USING THE PROCEEDS

TO "RETIRE EQUITY," AS RUCO SUGGESTED IN ONE OF THEIR DATA

REQUESTS?45
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Issuing long-term debt for the sole purpose of distributing a special cash dividend

to common shareholders, thereby reducing equity and increasing the proportion

of debt in AWC's capital structure, is not only reckless and risky, but it is

unnecessary because AWC's capital structure is already balanced. Further, as

44 See Cassidy direct testimony of cost of capital. p. 6 at 8 - 9.
45 See ATTACHMENT 14 - AWC's response to RUCO data request 4.13.
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1

2

stated above AWC must position itself to attract future capital by retaining

earnings and building equity, rather than overleveraging itself.

3 Q.

4

5

WHAT IS MR. CASSIDY'S THIRD REASON THE COMMISSION SHOULD

ADOPT A FICTITIOUS IMPUTED 5.43% COST OF DEBT IN THIS

PROCEEDING?

6

7

8

9

10

11

12

Mr. Cassidy claims that AWC is not willing to issue bonds with a sinking fund

requirement and because of this, the Commission should adopt a fictitious

imputed 5.43% cost of debt and thereby disallow out-of-pocket Commission-

approved interest expense on capital required to design, construct and equip

AWC's utility plant.46 If RUCO believes the interest expense on AWC's bonds is

imprudent because the Company should have issued bonds with a sinking fund,

RUCO has not stated their belief until now.

13
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16

17

18

19

20

RUCO found the terms of AWC's long-term debt prudent enough to

recommend recovery of 100% of the Company's bond interest expense,

including issuance costs, in AWC's last seven general rate cases spanning the

last 17 years." It was during this period of time that AWC sought, and received,

Commission approval prior to issuing each of the Company's currently

outstanding Series' K, L and M bonds - and RUCO never disputed or questioned

the Company's need to incur the long-term bond debt or the rates, terms, or

conditions of those bonds.4821

22

23

24

25

26

27

28

46 A sinking fund requires an annual payment that allows for the periodic retirement of the debt issue.
47 See direct testimony of William A Rigsby on cost of capital, Docket 12-0348, p, 57, direct testimony of

William A. Rigsby on cost of capital, Docket 11-0310, p. 55, direct testimony of William A. Rigsby
on cost of capital, Docket 10-0517, p. 52, direct testimony of William A. Rigsby on cost of capital,
Docket 08-0440, p. 52, direct testimony of William A. Rigsby on cost of capital, Docket 04-0650,
p. 4, cost of capital direct testimony of William A. Rigsby, Docket 02-0619, p. 36, direct testimony
of William A. Rigsby, Docket 00-0962, pp. 40 - 45.

48 See Docket Nos. 00-0749, 05-0886 & 07-0703.
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RUCO chose not to intervene in those financing application proceedings

despite receiving public notice of each of AWC's applications." In fact, RUCO

recommended full recovery of the cost of those bonds in subsequent rate

proceedings. Now in 2016, based on a data response espousing the practical

reasons utilities do not generally issue sinking fund debt,50 RUCO, based on pure

hindsight and speculation, "call[s] into question the assertion that AWC's

exclusive reliance on non-sinking fund debt has not 'unnecessarily increased

customers' [8f€8_"51
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Q. IS AWC WILLING TO ISSUE SINKING FUND DEBT?

11

12

13

14

Yes, to the extent that AWC's traditional institutional purchasers of bonds are

even willing to incorporate a sinking fund provision, and such bonds would offer

the lowest overall cost on the best possible terms. However, Mr. Cassidy seems

to think that had AWC issued sinking fund debt in the past, the Company could

have replaced debt retired through the sinking fund with lower cost debt.

15
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17
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19

20

21

22

Assuming Mr. Cassidy presented any evidence showing that customers'

rates would be lower today had AWC issued sinking fund bonds, which he

doesn't,  such hindsight evidence is irrelevant, as neither AW C nor the

Commission nor the Chair of the Federal Reserve had advance knowledge of the

future Great Recession when the Commission authorized AWC to issue its

Series M bonds in September 2008. Professor Phillips addresses such hindsight

prudence determinations in The Regulation of Public Utilities:

23

24
Prudence according to The Random House Dictionary, "is care,
caut ion, and good judgment,  as well as wisdom in looking
ahead... [footnote omitted] Prudence thus involves foresight, not25

26

27

28

49 See ATTACHMENT 15 - Certificates of Publication filed in Docket Nos. 00-0749, 05-0886 & 07-0703.
50 See ATTACHMENT 5 - Howe & Rasmussen, pp. 263 - 264.

See also ATTACHMENT 11 - Emery & Finnerty, p, 395.
51 See Cassidy direct testimony on Cost of Capital. p, 22 at 20 - 22.
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10

hindsight. Decisions must be judged as to their
reasonableness at the time they were made and not after the
fact.

11

AWC's currently outstanding bonds, the cost of which the Commission has

consistently found prudent, were issued on the most favorable terms and at the

lowest possible_ cost available at the time. The interest rates on AWC's currently

outstanding bonds reflect all of the information available to the Company and the

bond purchasers at the time of their issuance, including expectations of future

interest rates. Mr. Cassidy does not challenge or dispute these facts. Just

because interest rates subsequently declined does not mean that Mr. Cassidy

can travel back in time with hindsight knowledge to second guess the prudence

of those bonds.
12

13

14

as "the worst financial crisis since the Great Depression...1153

15

16

17

18

Mr. Cassidy discusses the Great Recession in his testimony, describing it

But Mr. Cassidy

fails to realize just how fortunate AWC was to be able to issue $35 million in long-

term bonds just weeks before the dawn of the "worst financial crisis since the

Great Depression,"54 during which water utilities experienced tightened access to

capital.55
19

20 Q.

21

WHAT IS MR. CASSIDY'S FOURTH AND FINAL REASON THE COMMISSION

SHOULD ADOPT A FICTITIOUS IMPUTED 5.43% COST OF DEBT IN THIS

PROCEEDING?
22

A.
23

Mr. Cassidy, not satisfied with AWC's explanation of why public utilities typically

issue non-sinking fund bonds, simply concludes that non-sinking fund bonds
24

25

27
55

26 52 See ATTACHMENT 4 - Phillips, p. 326.
as See Cassidy direct testimony on cost of capital, p, 6 at 1 - 20.
54 See Cassidy direct testimony of cost of capital. p. 6 at 8 -  9.

See ATTACHMENT 8 - "Adapting to Change: Water Utility Financial Practices in the Early 21 st
Century." Journal AvlllnA. Jan. 2014.
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must be a scheme to facilitate the payment of dividends. Mr. Cassidy

recommends that, because AWC has issued traditional public utility style bonds,

and because AWC did not reduce its embedded cost of debt by incurring

additional long-term debt during "the worst financial crisis since the Great

Depression,"56 the Commission should now punish the Company by disallowing

prudently incurred, Commission-approved interest expense on the capital used to

finance AWC's utility plant. 57

Q. DOES MR. CASSIDY'S TESTIMONY MAKE SENSE?

No. Again, Mr. Cassidy fails to recognize that incurring long-term debt simply to

lower a utility's embedded cost of debt will not result in lower rates if outstanding

long-term bonds cannot be retired before their maturity dates. Mr. Cassidy

acknowledges that to the extent AWC could call its existing bonds, it would not

be cost effective to do so. But Mr. Cassidy characterizes the terms of those

bonds as "highly restrictive. If RUCO believes the terms of AWC's bonds are

"highly restrictive," RUCO did not express this belief to AWC at any point in the

past 15 years, which is the period of time AWC's oldest series of bonds has been

outstanding. In fact, RUCO did not oppose or question the terms of AWC's

bonds when the Company sought Commission approval to issue those bonds, or

in any subsequent general rate case in which their full cost was reflected in the

Company's revenue requirement.

yl58
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It is only because interest rates in general have declined since AWC

issued its currently outstanding bonds that Mr. Cassidy now argues their terms

are "highly restrictive." This once again is nothing more than hindsight on the

part of Mr. Cassidy, as nobody could have known the future of the world

56 See Cassidy direct testimony of cost of capital. p- 6 at 8 -
57 /d. p. 23 at 1 - 13.
58 /d.pp. 16 at 13 - 17 at 5.
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economy in September 2008. If RUCO or Mr. Cassidy had inside information

regarding future borrowing costs in September 2008, they did not share this

information with AWC or the Commission at the time.

What's worse is that Mr. Cassidy fails to recognize that the very terms he

now finds, in hindsight, to be so "highly restrictive" actually reduced AWC's (and

its customers) exposure to interest rate risk, and provided for a lower interest

rate,_and ultimately lower water rates, than if Awc had insisted on a sinking fund,

a more rapid pay down schedule, or a lower-cost call provision.59 RUCO may

now favor such provisions, but they are not free - they come at a price in the form

of a higher coupon interest rate. Contrary to what Mr. Cassidy may think, there is

no such thing as a free lunch when it comes to incurring debt.

How DO YOU RESPOND TO MR. CASSIDY'S RECOMMENDATION THAT

THE COMMISSION ADOPT A FICTITIOUS IMPUTED 5.43% COST OF DEBT

BECAUSE AWC'S DIVIDENDS ARE ALLEGEDLY TOO HIGH?

Mr. Cassidy's recommendation amounts to punishing the utility for providing a

return in the form of dividends to its shareholders. As I explained above and in

my direct testimony, the principle of cost of service as the basis for utility

ratemaking extends to the cost of capital, including, of course, the cost of equity.

A utility's authorized ROE includes the provision for a return in the form of a cash

dividend.

Mr. Cassidy thinks AWC's dividends are too high, but he provides _up

evidence that AWC's payment of a regular cash dividend has come at the

expense of maintaining and improving its utility plant, maintaining a balanced

1

2

3

4

5

6

7

8

9

10

11

12

13 Q.

14

15

16 A.

17

18

19

20

21

22

23

24

25

26

27

28
59 See ATTACHMENT 16 - Brealey, Richard A., Stewart Myers and Franklin Allen. Principles of

Corporate Finance. McGraw-Hill. 8th Ed. p- 677.
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capital structure, and providing safe, adequate and reliable service.

Cassidy does not even attempt to refute any of these facts.

In fact, Mr.

RUCO is simply opposed to investor owned water util it ies paying

dividends (and, conversely, is also opposed to water utilities relying on equity to

meet capital their financing requirements), but dividends are the lifeblood of an

equity investment in a public utility. investor owned public utilities are mature,

stable companies whose stocks and bonds represent stable, income producing

investments.6°  Accordingly, investor owned utilities normally pay out a higher

proportion of their earnings as dividends than companies in other industries.6"

11

12

13

14

15

16

17

18

19

20

21

Public utility stocks have long been popular with retirees and other

income-oriented investors.62 In fact, many people, including retirees and the

elderly (e.g. "widows and orphans"), need and depend on a reliable stream of

utility dividends for their cash income requirements." And while it is true that

shareholders of publicly-traded utilities can sell off some of their shares as an

alternat ive source of  current income, the same is not true for AW C's

shareholders because AWC is privately-held, and the owners of privately-held

firms generally invest the bulk of their wealth in the business.64 As a result,

AWC's common shareholders would be forced to s_ell the Company in order to

receive any income in the absence of a reasonable cash dividend.
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26
63

J. Kretlow.
27
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ea /d. p. he.
el /0. p. 418.
62 See ATTACHMENT 17 - "Utilities: It Takes a Litter." USA Today. Dec. 12, 2014.

See ATTACHMENT 18 - Moyer, R. Charles, James R. McGuigan and William
Contemporary Financial Management. Thomson South-Western. 10"' Ed. p.529.

64 See ATTACHMENT 19 - Damodaran, Aswan. Corporate Finance: Theory and Practice. John Wiley
8. Sons. 2004. p. 211.
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Q. How DOES MR. CASSIDY SUPPORT HIS CLAIM THAT AWC'S DIVIDENDS

ARE Too HIGH?

Mr. Cassidy simply thinks AWC's ten-year historical average dividend payout

ratio is too high when compared to that of the publicly traded water utilities he

relies upon to estimate AWC's cost of equity. Regardless of Mr. Cassidy's

unsupported opinion, it is obvious from looking at the chart on page 18 depicting

AWC's debt ratio that the Company, despite a history of chronic under earnings,

has retained a sufficient amount of its earnings to build its_equity ratio.

Mr. Cassidy's analysis of dividend payout ratios, which he thinks warrants

the Commission disallowing prudently incurred, Commission-approved bond

interest expense, is faulty, misleading and fails to demonstrate an understanding

of the information content and signaling effect of dividends - a fundamental

concept of corporate finance.

How IS MR. CASSIDY'S ANALYSIS FAULTY?

The dividend payout ratio tells the Commission nothing about the adequacy of

the level of cash being retained in the utility to fund ongoing infrastructure

improvements and additions. If this is not self-evident, then l direct Mr. Cassidy

to the chart shown on page 18 depicting AWC's debt ratio, and the fact that AWC

continues to provide safe, reliable and adequate service.
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The reason the dividend payout ratio tells the Commission nothing about

the adequacy of cash being retained in a utility is because the payout ratio

compares dividends, which are paid out of cash, to net income, which is an

accrual-based, non-cash accounting concept. As a result, the dividend payout

ratio for a utility that distributes cash dividends at the expense of maintaining and

improving its utility infrastructure can be low in any given year compared to other

A.
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utilities if, due to accounting adjustments, the utility recorded high net income.

Likewise, the dividend payout ratio of a utility like AWC that experiences a

transitory period of poor earnings during the "worst financial crisis since the Great

Depression, but that generates sufficient cash flow to maintain and improve

infrastructure, can be high compared to other utilities.

1765

This is especially true in the case of Mr. Cassidy's faulty, misleading

analysis of payout ratios, in which he compares AWC to large, publicly traded

water utilities that operate in multiple service areas and multiple jurisdictions and

experienced much higher recorded earnings than AWC during his study period.

Consequently, all Mr. Cassidy's analysis shows is that AWC's earnings during

that period were woefully inadequate compared to larger, publicly traded water

utilities, as evidenced by actual earned ROEs:

ACTUAL EARNED_ROEs

Awc:66
8.8%
9.1%
5.5%

Year
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

4.2%
4.2%
4.8%
6.3%
8.2%
9.9%

10.0%
7.1%

Larger, Publicly
Traded Water

L]tilities57
9.6%
8.4%
8.7%
8.8%
7.9%
8.6%
8.5%
9.0%
9.2%

10.6%
8.9%
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65 See Cassidy direct testimony of cost of capital. p, 6 at 8 - 9.
es See ATTACHMENT 20 - Arizona Water Company - Actual Earned ROE 2005
67 See Cassidy direct testimony on cost of capital, Schedule JAC-5.

-2014.
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Thus, to the extent the dividend payout ratio can be used to glean

anything about a firm's dividend policy, it is not an average taken over a biased

period of time that was dominated by economic recession, but the long-run target

dividend payougatio, that is relevant.68 As a result, Mr. Cassidy's "observation"

that AWC was able to "achieve such a high dividend payout ratio," fails to

demonstrate an understanding of mainstream corporate dividend policy and

investor behavior." Nobel Laureate Professor William Sharpe7° explains in

Fundamentals Qt Investments:

11
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15

Few firms attempt to maintain a constant ratio of dividends to
current earnings, since doing so would result in a fluctuating dollar
amount of dividends. The reason the dividends would fluctuate is
that earnings on a year-to-year basis are likely to be quite variable.
Instead, firms attempt to maintain a desired ratio of dividends to
earnings over some relatively long period, meaning that there is a
target payout ratio of dividends to long-run or sustainable earnings.
As a result, dividends are usually kept at a constant dollar
amount and are increased only when management is confident
that it will be relatively easy to keep paying this increased amount
in the future."
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The tendency for dividends, unlike earnings, to remain relatively constant

and grow gradually over time can be explained by their information content and

signaling effect - dividend changes "signal" to investors management's

assessment of the firm's prospects for future earnings." This is consistent with

AWC's suspension of dividend increases during the height of the Great

22
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24

25

26 72 See ATTACHMENT 11

71

27

28

heSee ATTACHMENT 16 - Brealey, Myers & Allen. p, 418.
es See Cassidy direct testimony on cost of capital, p. 25.
10 In 1990, the Nobel Prize in Economic Sciences was awarded to Harry Markowitz, Merton Miller, and

William Sharpe for their contribution to modern portfolio theory and the capital asset pricing
model, which is commonly presented in rate proceedings before the Commission.

ATTACHMENT 21 - Sharpe, William F., Gordon J. Alexander and Jeffery v. Bailey. Fundamentals of
Investments. 2nd Ed. Prentice Hall. p, 425.

- Emery & Finnerty. p. 499.
See also ATTACHMENT 16 - Brealey & Myers laTH Ed.) pp, 418 - 419.
See also ATTACHMENT 18 - Moyer, McGuigan & Kretlow. p- 529.
See also ATTACHMENT 19 - Damodaran. p, 661 - 664.
See also ATTACHMENT 21 - Sharpe, Alexander & Bailey, p. 428.
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Recession - another fact that Mr. Cassidy conveniently omits from his

testimony." Mr. Cassidy rejects this fundamental principle of corporate finance,

and instead thinks AWC's dividends should vary with its recorded earnings (or

perhaps should not be paid at all). A sufficient understanding of the financial

theory underlying corporate dividend policy is also essential to estimating the

cost of equity.

As explained by Professor Sharpe above, it is changes (i.e. growth) in the

level of dividends that convey relevant information to investors. Accordingly, it is

investors' expected growth in dividends that is relevant to estimating a utility's

cost of equity." Mr. Cassidy analyzes historical and projected dividend growth

for the water utility industry as part of his cost of equity analysis, but he

conveniently ignores AWC's historical dividend growth.75 Had Mr. Cassidy

examined and reported AWC's actual history of dividend growth, the evidence

would show that AWC's dividend distributions are conservative compared to the

water utility industry, and tar more conservative than what Mr. Cassidy himself

testifies is appropriate.
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HOW DOES AWC'S DIVIDEND GROWTH RATE COMPARE TO THAT OF MR.

CASSIDY'S SAMPLE OF PUBLICLY TRADED WATER UTILITIES, AND HIS

OWN OPINION OF WHAT IS AN APPROPRIATE RATE OF DIVIDEND

GROWTH?

As shown in the table below, AWC's actual five- and ten-year dividendgrowth

rates are 3.10% and 3.11%l respectively, compared to 5.12% and 3.71% for

Mr. Cassidy's sample of publicly traded water utilities. Further, AWC's

actual _g_Lv_idend growth_h__rate is Peggy half Rh_e_rate at which Mr. §.'I_assidy

73 See Cassidy direct testimony on cost of capital, Exhibit JAC-A.
74 fa. Section VII - DCF Analysis.
75 id.
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1 concludes overall water utility industry dividends will grow indefinitely into

the future.

HISTORICAL & PROJECTED INFINITE DIVIDEND GROWTH

Awc'6
3.10%
3.11%

Mr. Cassidy's
Sample
Publicly

Traded Water
Companies"

5.72%
3.71 %

Mr. Cassidy -
Recommended78

5-Year Historical Dividend Growth
10-Year Historical Dividend Growth
Infinite Future Dividend Growth 5.92%

The Commission should be incredulous that Mr. Cassidy would testify that

investors expect overall water utility industry dividends will grow at nearly 6% per

year, forever, and at the same time argue that AWC's dividends are too high

when AWC's dividends have grown adjust half that rate. Based on this and all of

the evidence in this proceeding, Mr. Cassidy's testimony should be given no

weight.

Q. BASED ON THE EVIDENCE IN THIS PROCEEDING ARE AWC'S DIVIDENDS

TOO HIGH?
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27 76 See Cassidy direct testimony on cost of capital, Exhibit JAC-A. AWC's 2004 dividend was $3,677,400.

2 8 Qttsazh t Qnt in and Schedule JAC-3, p. 1, col. G at 13.
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No. Despite experiencing such poor earnings during the Great Recession, the

fact that AWC has_nQt__needed to issue long-term debt. since 2008, and has built

equity in order to maintain a balanced capital structure (see chart of debt ratios

shown on page 18) while continuing to provide safe, reliable and adequate

service is evidence that AWC is not paying dividends_ to the detriment of its

obligation as a p_ubljg;_service corporation,



In fact, Mr. Cassidy's testimony alleging that AWC's dividends are too high

is completely void of any discussion of the Company's balanced capital structure

and continued provision of safe, reliable and adequate water service - the two

areas critical to determining if a utility's dividend distributions have in any way

harmed customers.

Q. HOW DO YOU RESPOND TO MR. CASSIDY'S TESTIMONY THAT AWC

"WAS ABLE TO RETURN THE EQUITY INFUSION MADE BY

SHAREHOLDERS IN THE FORM OF A DIVIDEND DISTRIBUTION IN SUCH A

SHORT PERIOD OF TIME...ll?79

Mr. Cassidy's testimony is nothing but an attempt to mislead the Commission into

believing AWC's dividends are too high. As discussed above, the actual

evidence in this proceeding contradicts Mr. Cassidy's unsupported opinion. Mr.

Cassidy also fails to realize that AWC's equity ratio is higher today than it

otherwise would be as a result of the Company's shareholders providing this

$10.2 million equity investment.

DO you HAVE ANY ADDITIONAL COMMENTS ON HOW MR. CASSIDY

ARRIVED AT HIS FICTITIOUS IMPUTED 5.43% COST OF DEBT?
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Yes. Notwithstanding the Commission's approval of the rates and terms of

AWC's long-term bonds, Mr. Cassidy simply calculates the average embedded

cost of debt for the publicly traded water utilities in his sample, and applies it to

the entire $75 million outstanding balance of AWC's long-term bonds. Mr.

Cassidy completely ignores the fact that because AWC is privately held, it must

incur long-term debt through private placement and, although the issuance costs

are lower for private placements, purchasers of privately placed bonds typically

require a higher yield to compensate for illiquidity.80

79 See Cassidy direct on cost of capital, p. 25 at 24 - p. 26 at 4.
80 See ATTACHMENT 11 - Emery & Finnerty, p, 379.
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Mr. Cassidy also ignores the fact that all of the publicly traded water

utilities in his sample have Standard & Poor's ("S8¢P") bond ratings of A or

higher.8' in contrast, AWC's bonds, if rated, would be in the lower BBB

category.82 Mr. Cassidy doesn't even attempt to assess AWC's creditworthiness,

or whether AWC could have even incurred additional long-term debt during "the

worst financial crisis since the Great Depression," during which water utilities

experienced tightened access to capital.l183

As discussed above, AWC must position itself for the future by continuing

to build both equity and earnings if the Company has any chance of issuing a

significant amount of long-term bonds at rates and on terms favorable to the

Company and its customers. Mr. Cassidy simply brushes aside all of these facts

and wrongly concludes that debt capital is equally available to everyone at the

very same terms and cost, and that severe economic recessions represent great

opportunities for investor owned water utilities to over-leverage themselves.

Q. DO you HAVE ANY FINAL COMMENTS ON MR. CASSIDY'S

RECOMMENDED FICTITIOUS COST OF DEBT IN THIS

PROCEEDING?

5.43%
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Yes. Mr. Cassidy's testimony and recommendations amount to pure after-the-

fact second guessing the Commission's prior prudence determination and

approval of AWC's cost of debt. As I discussed above, all of AWC's currently

outstanding bonds were issued at the lowest possible cost and on the best terms

available at the time. Whether Mr. Cassidy realizes it or not, the cost and terms

of AWC's long-term bonds incorporate the universe of information regarding

81 See Parcell direct testimony, Sch. 13.
82 See A fern pre-filed direct testimony, p, 42 at 21 - 22.
83 See Cassidy direct testimony of cost of capital. p. 6 at 8 -
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investors' expectations of the economy and interest rates that was available at

the time the Company's bonds were issued.

To confiscate a portion of the return earmarked for common shareholders,

and thereby destroy the book value of a utility's equity, nearly a decade after the

fact simply because reality did not match investor expectations is bad economics,

bad ratemaking, and bad public policy. Regarding dividends, Mr. Cassidy's

testimony is just a misleading attempt to perpetuate the RUCO myth that investor

owned water utilities should not provide a fair return to their shareholders in the

form of a reasonable cash dividend.8"'

Finally, Mr. Cassidy simply gannet reconcile his recommendation with the

indisputable facts that:

1) It would not be cost effective (i.e. benefit customers) for AWC to call its

existing bonds;

2) AWC has not needed to incur additional long-term bond debt in the past

eight years because its capital needs have been met with internally

generated funds, reinvested earnings, and additional shareholder

investment,
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28 84 See Raker pre-filed direct testimony, p- Section lit.
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3) AWC has a balanced capital structure,



4) AWC must continue to build equity now if it intends to issue long-term

debt in the future to fund a portion of the $200 million that will be required

to upgrade and replace aging infrastructure,

5) AWC's dividend distributions are more conservative than those of the

water utility industry as a whole, and far more conservative than what Mr.

Cassidy testifies investors currently expect, and,

5) AWC continues to live up to its end of the regulatory compact, despite

a history of not recovering its costs, by providing safe, reliable and

adequate water service.

Based on all of the evidence in this proceeding, the Commission should

disregard Mr. Cassidy's unsupported testimony and recommendations.

B. Rate Base

WHICH OF RUCO'S RATE BASE ADJUSTMENTS DO you ADDRESS IN

THIS SECTION OF YOUR REBUTTAL TESTIMONY?

In this section I address RUCO's rate base adjustment No. 3 regarding working

cash. Company witnesses Jamie R. Moe, Joseph D. Harris and Fredrick K.

Schneider address RUCO's other rate base adjustments in their rebuttal

testimony.

RUCO Rafe Base Acyustment No. 3 - Working Cash

HOW DID RUCO ADJUST WORKING CASH?
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28 as See Cassidy direct testimony on revenue requirement, p. 14 at 6 - 10.
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According to Mr. Cassidy's direct testimony on revenue requirement, RUCO

adjusted the lead/lag expense levels to reflect RUCO'S various adjustments to

operating expenses.85 In addition, Mr. Cassidy added interest expense to AWC's



lead/lag study.86 The result of RUCO's adjustment is to reduce working cash and

rate base by a total of $329,867 in the Western Group.

Q. DOES AWC AGREE WITH RUCO'S ADJUSTMENTS TO THE CALCULATION

OF WORKING CASH?

No. AWC does not agree with RUCO's recommendation to include the interest

expense component of operating income in the calculation of working cash. For

purposes of consistency, if the cost associated with the debt component of

operating income is included in the calculation of required working cash, then a

corresponding adjustment to include the cost associated with the equity

component should be made as well.

RUCO failed to make this corresponding adjustment to include the equity

component. The cost associated with equity is as much a cost of providing

service as the cost associated with debt, and if the Commission includes the debt

component of operating income in the calculation of working cash, then AWC

should be compensated for the additional investment related to the time the

Company must wait to recover this component of its cost of service as well.

IS IT AWC'S POSITION THAT IF ONE COMPONENT OF THE OPERATING

INCOME IS RECOGNIZED IN THE CALCULATION OF REQUIRED WORKING

CASH, THEN ALL COMPONENTS SHOULD BE RECOGNIZED?
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28 55/d.p.14at17-p.15at2.

Yes. The entire amount of a utility's operating income finances its rate base.

Because an appropriate estimate of the required working cash associated with

this operating income (which includes both the debt and equity components) has

little effect on the rate base of a utility with a well-balanced capital structure, the

Company is indifferent to its inclusion in the lead/lag study. For this reason,

A.
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AWC did not include any portion of operating income in its calculation of required

working cash.

However, if RUCO puts its thumb down on the scale and includes only the

portion due creditors in the lead/lag study and excludes the portion due

shareholders, as RUCO recommends, the measurement of total rate base will be

far less accurate than if operating income had been excluded from the lead/lag

study altogether. In other words, the Company should not be penalized, as

RUCO proposes to do, for maintaining a balanced capital structure.

ARE THERE ERRORS IN MR. CASSlDY'S CALCULATION OF WORKING

CASH?

Yes. Including interest expense in the calculation of working cash, as RUCO

proposes, reduces rate base. In this proceeding, Mr. Cassidy recommends the

Commission adopt rates that are based on a fictitious imputed 5.43% cost of

debt. But when calculating working cash, Mr. Cassidy assumes AWC's cost of

debt is 6.78%. Besides the obvious contradiction and conflict with his fictitious

imputed cost of debt testimony, Mr. Cassidy fails to explain how he arrived at a

6.78% cost of debt for purposes of calculating AWC's working cash requirement.

AWC's actual embedded cost of debt is 6.82%.
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Operating Income

WHICH OF RUCO'S OPERATING INCOME ADJUSTMENTS DO YOU

ADDRESS IN THIS SECTION OF OUR REBUTTAL TESTIMONY?

Mr. Cassidy has also applied the wrong number of purchased water lag

days in his calculation of the working cash requirement for the Ajo service area.

Mr. Cassidy uses 38.97 days, when the actual number of days is 35.95.87

c.

ATTACHMENT 22 - Computation of Working Cash Requirement - RUCO.

4 1



In this section I address RUCO operating income adjustments No. 2 (weather 8<

usage normalization), No. 7 (service vehicle costs), and No. 8 (rate case

expense). Mr. Moe addresses RUCO's remaining operating income adjustments

in his rebuttal testimony.

RUCO Operating Income Acyustment No 2 - Weather & Usage

Normalization

Q. PLEASE EXPLAIN RUCO OPERATING INCOME ADJUSTMENT no. 2

REGARDING AWC'S WEATHER AND USAGE NORMALIZATION.

RUCO recommends reversing AWC's income statement adjustment IS-7 to

normalize residential revenues to ref lect typical weather and usage. In

explaining RUCO's adjustment, Mr. Cassidy states that "RUCO believes the

Company's weather normalization declining usage analysis to be speculative, for

[sic] as a determinant of customer usage fluctuations in weather patterns are not,

'known and measurable. RUCO's adjustment increases operating revenues

by $165,791 and increases operating expenses by $80,566. For the reasons

stated below, AWC opposes RUCO's adjustment.

/7881

Q. HOW DO YOU RESPOND?
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Mr. Cassidy's recommendation is based on his unsupported opinion, rather than

any evidence, that weather patterns are not "known and measurable." Mr.

Cassidy's testimony is incorrect and misses the point. Weather conditions and

patterns are known, measurable, and readily available. In fact, Mr. Cassidy was

provided with 60 data points, each representing a known and measureable

weather related condition for each month ending with December of the test year,

as part of the analysis supporting AWC's weather and usage normalization in this

proceeding.

88 See Cassidy direct testimony on revenue requirement, p. 17 at 2 - 4.
See also Cassidy direct testimony on rate design, p. 5 at

A.

A.

A.
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Mr. Cassidy's testimony that weather patterns are not known and

measurable for use in regression analysis is tantamount to arguing that New

York Stock Exchange returns are not known and measureable for use in

calculating "beta," which Mr. Cassidy employs as a measure of risk in his capital

asset pricing model ("CAPM") analysis." Further, it should be common

knowledge among rate raking professionals, particularly in the arid southwest,

that weather conditions influence water sales. Professor Bruce Billings of the

University of Arizona explains in Forecasting Urban Water Demand:

11

Many factors influence water use, including the weather, over
which utility operators have no influence, population and
industrial location, over which they have some limited influence,
and price and conservation programs, which are determined or at
least strongly influenced by utility officials.9°12

13

14 Q. IS AWC'S DECLINING USAGE ADJUSTMENT SPECULATIVE AS MR.

CASSIDY CLAIMS?15

17

18

19

20

21

22

No. As I explained in Section VIII of my pre-filed direct testimony, declining per-

customer sales are a fact of life in the water utility industry.91 In that section of

my direct testimony I cited six prior statistical studies of AWC's customer usage

patterns, all of which show a statistically significant decline in per customer sales

over time. The multiple regression analysis supporting AWC's weather and

usage normalization adjustment in this proceeding also shows a statistically

significant decline in residential per customer sales. These pervasive declines in

per customer water sales are both known, and measurable.23

24

25

26
90

27
91

28

89 See Cassidy direct on cost of capital, p. 33 at 1 - 4.
See ATTACHMENT 27 - Bil l ings, Bruce R. and C. Vaughan Jones. Forecasting Urban Water

Demand. American Water Works Association. 1996. p, 2.
See also ATTACHMENT 8 - "Adapting to Change: Water Utility Financial Practices in the Early 21 s1

Century." Journal AlMNA. Jan. 2014.
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The statistically significant results of all seven studies of AWC's declining

residential customer sales are also consistent with the findings and conclusions

of the U.S. EPA and the Water Research Foundation, as well as others.92 For

example, in 2012, the Journal of  the American Water Works Association

("AWWA") published a peer-reviewed article examining data from a series of

residential water use studies. Based on those studies, the authors found that

water use, particularly indoor use by residential customers, has declined since

1995, and that such declines are not related to economic conditions. The

authors conclude that household and per capita water use is expected to

continue to decline:

The results from four residential water use studies and five study
groups summarized in this report lead to several important
conclusions. There is a clear trend toward lower single-family
indoor water use from both the household and the per capita
perspective. ...As time goes on, it is safe to assume that more
homes will be retrofit with high-efficiency fixtures and appliances
and that household water use in the existing customer pool will
continue to decrease both on a per capita and household basis.
...Water_ Planners shoulgi _in_corp_0rate_ these changes in demand
into future demand projections or run_ the _risk of significantly
overestimating future residential demands. _
indoor water use ide_ntified_in_this_a_rtic;le were not an artifact of the
economic recession of 2008 - 2010.93

...T_l3e declines in
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27 so See Reeker pre-filed direct testimony, pp, 41 - 42.
93 See ATTACHMENT 23 - "Insights into Declining Single-Family Residential Water Demands." Journal

28 AWWA. June 2012.

Evidence in the form of expert f indings, based on numerous studies

completed over varying time periods demonstrates that there is a known and

measurable pattern of decline in residential water sales and that pattern of

decline will continue. Based on all of this evidence, declining water sales are

anything but speculative.
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Q. How DO YOU RESPOND TO MR. CASSIDY'S CRITICISM THAT AWC'S

REGRESSION ANALYSIS ONLY COVERS A PERIOD OF FIVE YEARS?

Mr. Cassidy criticizes AWC's use of a five year period to calculate average

weather conditions, but he provides no evidence that average weather conditions

over the past five years cannot reasonably be relied upon as an estimate of

normal weather conditions during the period new rates will be in effect. Further,

had AWC examined a longer period in this proceeding, RUCO would likely argue

that the results are biased by old data from the Great Recession.

However, as stated above, AWC's prior statistical studies of the

Company's residential water sales all show a statistically significant decline in per

customer sales over time. Those studies were completed over the course of the

past eight years and studied varying time periods dating back to 2001. No matter

how you look at it - water sales are declining. The following table shows the

decline in total residential per customer sales in the Western Group:

ACTUAL RESIDENTIAL SALES DECLINES

Since 2000
Since 2005
Since 2010

Pinar
Valley
-38.2%
-20.4%
-11.4%

White
Tank

-13.4%
-14.4%
-17.6%

Ago
-30.4%
-26.0%
-16.4%

t
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28 94 See Decision 73144, p. as, Finding of Fact 135.
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A.

It is not surprising that the service area with the largest percentage decline

in residential per customer sales since 2010 is the White Tank service area. In

AWC's last Western Group rate case, in which a 2010 test year was used, the

Company agreed to a "much more aggressive [rate design] in terms of

conservation."9" In the White Tank service area, AWC agreed to increase the



first and second quantity rate tier break-over points and increase the price

differential between the quantity rate tiers.95 This was done to provide "a better

tool to customers who can reduce their usage and thereby save money.

Those customers did save money (and groundwater) - so much so that 33% of

AWC's requested revenue increase in the White Tank service area in this

proceeding is the direct result of sales declines. What's worse, is that Mr.

Cassidyrecommends the very same rate design for the white Tank service area

in this proceeding.97

1196

Q. IS MR. CASSIDY'S CRITICISM THAT AWC'S REGRESSION ANALYSIS

ONLY COVERS A PERIOD OF FIVE YEARS EQUALLY APPLICABLE TO HIS

OWN TESTIMONY?

Yes. The Value Line betas Mr. Cassidy relies upon in his CAPM analysis

represent the slope of the regression line fitted to five years of historical data,

further adjusted to reflect the long-term tendency of beta to converge towards

1.0. AWC's declining usage adjustment is no different in that it is based on the

slope of the regression line fitted to five years of historical data. In addition, AWC

has provided all of the regression statistics (in addition to the calculated slope)

that result from the regression analysis - something ValueLine does not do.

DID THE COMPANY PROVIDE RUCO WITH EVIDENCE OF A CONTINUED

DECLINE IN RESIDENTIAL PER CUSTOMER SALES AFTER THE END OF

THE TEST YEAR IN A FORM THAT MEETS RUCO'S INTERPRETATION OF

THE KNOWN AND MEASURABLE STANDARD?
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19 Q.

20

21

22

23 A.
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28

Yes. On October 23, 2015, AWC provided Mr. Cassidy updated customer usage

data showing that through September 2015, recorded residential per customer

sales were down 3.12%, 2.28% and 1.80% in the Pinal Valley, White Tank and

95 /d.
Se /0.
97 See Cassidy direct testimony on rate design, p. 4 at 1 - 5.
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Ajo service areas, respectively, compared to the 12 months ending September of

the 2014 test year.98

RESIDENTIAL PER CUSTOMER WATER SALES (x1,000 Gals.)

Pinal Valley
White Tank
Ajo

12-Mos. - Sept.
2014

106.74
137.23
48.13

12-Mos. -
Sept. 2015

103.40
134.10
47.26

%
Change
-3.12%
-2.28%
-1 .80%

These actual recorded declines in residential sales since the end of the

2014 test year represent over $255,000 in unrealized revenues at proposed rates

in this proceeding. If such declines are not factored into the rates developed and

approved in this proceeding, the rates will be inadequate to produce the

Commission-adopted revenue requirement from the first day the rates go into

effect.

WHAT PORTION OF AWC'S PROPOSED REVENUE INCREASE IN THIS

PROCEEDING IS THE RESULT OF SALES DECLINES?

Since the Commission's adoption of AWC's current Western Group rates in

Decision 73144, total per customer sales (not just residential) have declined

6.6%, 11.9% and 13.5% in the Pinal Valley, White Tank and Ajo service areas,

respectively. These declines represent over $1.5 million, or 25%, of AWC's total

requested increase of $6.0 million in this proceeding. Had even a fraction of

these actual declines been incorporated into AW C's current rates, the

Company's requested revenue increase in this proceeding would be lower than it

IS.
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98 See ATTACHMENT 24 AWC's response to Staff data request BAB 2.13, provided to RUCO on

October 23, 2015.
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Mr. Cassidy thinks AWC will incur an average cost of $1 .87 per gallon to fuel the

Company's fleet of service vehicles during the period new rates approved in this

proceeding are in effect. Mr. Cassidy calculates his recommended cost by

averaging two data points - one taken on February 4, 2016, and another taken

one year earlier, and calculates an adjustment to reduce operating expense by

$11,220.

No. Unlike residential per customer water sales which have exhibited a

pervasive decline over the past several years, and which can easily be

forecasted using historical data, gasoline prices are volatile and vary with crude

oil prices, as shown in the following chart:

PLEASE EXPLAIN RUCO'S OPERATING INCOME ADJUSTMENT no. 7

REGARDING SERVICE VEHICLE FUEL COSTS.

IS MR. CASSIDY'S RECOMMENDED ADJUSTMENT APPROPRIATE?
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Averaging just two data points measured one year apart to estimate the

future price of a product derived from a commodity whose price tends to be

A.

A.
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random, is inappropriate. Mr. Cassidy's adjustment fails to recognize the well-

publicized reasons crude oil prices, and consequently gasoline prices, are

currently low and the reasons such prices are likely to increase."

RUCO Operating Income Adjustment No. 8 - Rate Case Expense

Q. HOW DID RUCO ADJUST RATE CASE EXPENSE IN THIS PROCEEDING?

Mr. Cassidy recommends an adjustment to reduce annual rate case expense by

$55,482, to reflect RUCO's recommended total rate case expense of $319,827,

recovered over three years.1°° RUCO's recommended level of rate case

expense is based on the Commission's adopted rate case expense of $250,000

in AWC's last fully litigated Western Group rate case, filed in 2004. Mr. Cassidy

used an inflation factor to escalate this figure to a current-year amount of

$319,827.

DOES THE COMPANY AGREE WITH RUCO'S RECOMMENDED LEVEL OF

RATE CASE EXPENSE?

No. If Mr. Cassidy believes it is appropriate to rely on the Company's last fully

litigated Western Group rate case (Docket 04-0650) as the basis for his

recommendation in this proceeding, then a more appropriate figure to apply in

calculating his estimate is the $363,644 AWC actually incurred in that case. Had

Mr. Cassidy applied this figure, his recommended level of rate case expense

would be $465,213, which is in the same range as AWC's proposed level of rate

case expense of $486,274.
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99 See ATTACHMENT 25 - "Why We Could See an Oil Price Shock in 2016.
2016.

100 See Cassidy direct on revenue requirement, p- 23 at 2 - 25 at 21 .

If USA Todav.  Mar.  27,

A.

49



Purchased Power Adjustment Mechanism

Q. WHY DOES RUCO OPPOSE A PURCHASED POWER ADJUSTMENT

MECHANISM ("PPAM") IN THIS PROCEEDING?

According to Mr. Cassidy, "[s]uch an adjuster would allow an increase in rates

without the benefit of determining fair value," and as a result would violate the

Arizona constitution.1° '

1

2
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9

10

Q. HOW DO YOU RESPOND?

Mr. Cassidy's testimony does not address the merits of the PPAM. Instead, it

amounts to legal opinion, and should be disregarded as an attempt to circumvent

the Commission's decision making authority by telling it how to decide an issue.

11 Q.

12

DO you AGREE WIT H MR.  CASSIDY'S  T EST IMONY T HAT  " IN NO

INSTANCE SHOULD AUTOMATIC ADJUSTMENT MECHANISMS BE A

SUBSTITUTE FOR A FORMAL RATE 0ASE?"1°213

14

15

16 However,

17

18

19

Yes, I agree with Mr. Cassidy. While purchased power represents one of AWC's

largest single expense items, a PPAM will not eliminate the need to file general

rate cases on a regular basis. a PPAM can provide AW C an

opportunity to recover the increased cost of electric power that results from any

of the 14 surcharges and adjusters the Company currently pays in the Western

Group, nine of which emanate from Commission-approved tariffs.1° 3

D.20

21 Q.

Rate Design

DO you HAVE ANY COMMENT ON RUCO'S PROPOSED RATE DESIGN IN

THIS PROCEEDING?22

23 A.

24

25

Yes. As I explained in my direct testimony, under AWC's proposed rate design,

the residential customer class will not subsidize any other customer class.'° 4 In

contrast, Mr. Cassidy, despite his statutory mandate to "represent the interests of

26

27

28

101 See Cassidy direct on revenue requirement, p. 29 at 13 - 16.
See Cassidy direct testimony on revenue requirement, p. 30 at 1 - 2.

103 See Reiker pre-filed direct testimony, p. 48 at 16 - 24.
104 /d. p. 37 at 16 - 21.

102

A.

A.

A.
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residential utility consumers in regulatory proceedings... recommends rates

that would have the residential customer class in the White Tank service area

subsidize the commercial, industrial and private fire service customer classes, as

shown on page 3 of ATTACHMENT 29.

11105
I

Mr. Cassidy doesn't explain in his testimony why he proposes to have the

residential customer class in the white Tank service area pay above-cost rates

and subsidize other customer classes. Absent a compelling reason, and a

declining usage adjustment to reflect unrealized revenues, AWC opposes Mr.

Cassidy's recommendation to impose above-cost rates on residential customers

in the White Tank service area.

Further, no manner of rate design can compensate for a recommended

revenue requirement that severely understates the actual cost of service. Based

on all of  the evidence discussed herein, RUCO's recommended revenue

requirement is just too low, and as a result, RUCO's rate design is inapplicable.

A.

Q.

Response to staff

Rate Base

WHICH OF STAFF'S RATE BASE ADJUSTMENTS DO you ADDRESS IN

THIS SECTION OF YOUR REBUTTAL TESTIMONY?
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28 105 See Arizona Revised Statutes §40-462.

In this section I address Staff's rate base adjustment No. 2 regarding working

cash. Company witnesses Jamie R. Moe, Joseph D. Harris and Fredrick K.

Schneider address Staff's other rate base adjustments.
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Staff Rate Base Adjustment No. 2 - Working Cash

Q. HOW DID STAFF ADJUST WORKING CASH?

According to Mr. Baxter's testimony, Staff adjusted AWC's lead lag study to

include interest expense on long-term debt, just as RUCO does. For the same

reasons discussed in Section ll.B above, AWC does not agree with Staff 's

adjustment.

Q. DO you HAVE ANY OTHER COMMENTS ON STAFF'S RECOMMENDED

LEVEL OF WORKING CASH?

Yes. Mr. Baxter adjusted AWC's lead lag study to reflect Staff's recommended

operating expenses, including Staf f 's adjustment to rate case expense.

However, AWC did not include rate case expense in the adjusted test year

operating expenses used to calculate working cash in the Company's lead lag

study.106 As a result, the operating expenses Mr. Baxter uses to calculate

working cash are understated by the amount of Staff 's rate case expense

adjustment.

B. Operating Income

WHICH OF STAFF'S OPERATING INCOME ADJUSTMENTS DO YOU

ADDRESS IN THIS SECTION OF OUR REBUTTAL TESTIMONY?

In this section I address Staff's operating income adjustments No. 1 (weather and

usage normalization), No. 4 (life insurance expense), and No. 5 (rate case

expense). Mr. Moe addresses Staff's remaining operating income adjustments in

his rebuttal testimony.

Staff Operating Income Acyustment No. 1

Normalization

Weather and Usage
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28 106 See Appendix to Schedule B-5 of AWC's rate application.
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A.

A.

PLEASE EXPLAIN STAFF'S OPERATING INCOME ADJUSTMENT no. 1

REGARDING AWC'S WEATHER AND USAGE NORMALIZATION.



Mr. Baxter recognizes the need to make an adjustment for declining sales in this

proceeding.1° 7 However, according to Mr. Baxter's testimony staff continues to

oppose the types of regression analyses that are commonly used to normalize

sales for regulated energy utilities. Instead, Mr. Baxter calculates an average of

the decline in sales during the nine month period ending in September of each of

the last five years. Staff believes this method is superior to a multiple regression

analysis like the ones commonly used to normalize revenues for regulated

energy utilities. The effect of Staff's recommended adjustment is to increase test

year revenues by $12,916 and expenses by $7,531 .

IS THE METHOD STAFF USED TO ESTIMATE THE LEVEL OF DECLINING

SALES DURING THE PERIOD NEW RATES WILL BE IN EFFECT MORE

RELIABLE THAN AWC'S MULTIPLE REGRESSION ANALYSIS IN THIS

PROCEEDING?

No. Mr. Baxter's recommendation is based on his calculation of an average

decline in sales using data going back to January 2010. This is no different than

AWC's multiple regression analysis, only Mr. Baxter has added back in to his

estimate the abnormal factors affecting sales that regulators, including the

Commission, typically remove when normalizing revenues, such as weather and

other seasonal variations. The Company's regression analysis controls for these

random influences on the test year sales volumes. In addition, Staff's analysis

only considers water sales in the months of January through September, and

doesn't consider water sales in October, November and December.
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28 107 See Baxter direct testimony, p- 28 at 11 - 18.
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While Mr. Baxter is correct to recommend an adjustment, Staff must

ultimately realize that in order to appropriately estimate the average annual

decline in per customer water sales (i.e. the annual change not related to



weather) it is necessary to use regression models. Such models are commonly

used to normalize revenues in rate raking proceedings.

Staff Operating Income Acyustment No. 4 - Life Insurance

Q. HOW DID STAFF ADJUST LIFE INSURANCE EXPENSE?

According to Mr. Baxter's direct testimony, Staff believes AWC made an error in

calculating the Class-1 premium volumes for life insurance expense that resulted

in a doubling of the adjusted expense.'° 8 As a result, Mr. Baxter recommends

decreasing administrative & general expenses by $17,697.

Q. DID AWC MAKE AN ERROR IN CALCULATING THE CLASS-1 PREMIUM

VOLUMES FOR LIFE INSURANCE?

No. Life insurance premiums are based on a rate of $0.20 per $1 ,000 of covered

payroll. After five years of continuous full-time employment, AWC employees are

eligible for life insurance in an amount equal to two (2) times their annual salary.

Therefore, the correct volume for calculating the Class-1 life insurance premium,

which includes all employees with five or more years of employment, is two (2)

times the annual salary.
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In developing its life insurance adjustment, AWC calculated a total Class-1

volume $19,669,000. This is based on AWC's total adjusted payroll for

employees with five or more years of employment of $9,834,461, multiplied by

two (2), and rounded up to the nearest thousand dollars. AWC explained this

calculation in the work paper that was provided in response to Staff data request

BAB 1.3.109

10a See Baxter direct testimony, p. 31 at 7 - 12.
109 See ATTACHMENT 26 - Arizona Water Company Test Year Ending December 31, 2014, Life

Insurance Workpaper.

A.

54



Q. IS STAFF'S RECOMMENDED ADJUSTMENT IN ERROR?

Yes. As explained above, AWC's calculation is correct. Further, Staff's

calculated adjustment reduces life insurance expense by a total of $17,697 in the

Western Group. Staff"s calculation cannot be correct because AWC's total pro

forma annual life insurance expense proposed in the Western Group is only

$13,833. Staff's recommended adjustment essentially disallows the entire

premium cost of life insurance coverage, and then some, for all of AWC's

Western Group employees.

Staff Operating Income Acyustment No. 5 - Rate Case Expense

WHAT LEVEL OF RATE CASE EXPENSE DOES STAFF RECOMMEND IN

THIS PROCEEDING?

According to Mr. Baxter, Staff recommends total rate case expense of $335417

in this proceeding."°  Staff made various adjustments to AWC's proposed rate

case expense budget, the largest of which reduces legal costs by $175,000.

DOES THE COMPANY AGREE WITH THOSE ADJUSTMENTS?

Rate Design

ARE AWC AND STAFF IN AGREEMENT WITH RESPECT TO RATE DESIGN

IN THIS PROCEEDING?

No. Mr. Baxter doesn't explain why he thinks AWC's estimated legal costs,

which were provided by the Company's outside legal counsel, are unreasonable

or too high. Given the unusual position RUCO has taken in this proceeding

regarding AWC's cost of debt, it is very likely that evidentiary hearings will be

drawn out and require more work on the part of AWC's outside legal counsel.

c.
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28 110 See Baxter direct testimony, p. 33 at 1 - 6.
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A.

Yes. The only differences between AWC and Staff with respect to rate design

arise from the level of the proposed rates, which are a function of the parties'



recommended revenue requirements.

agreement.

Otherwise, AWC and Staff are in

IV.

Q.

Response to Abbott

A. Central Arizona Prolect ("CAP") Water Use Plan

DOES AWC COMMITT TO USE ANY ANNUAL AND LONG-TERM STORAGE

CREDITS EARNED THROUGH THE RECHARGE OF THE COMPANY'S

PINAL VALLEY CAP WATER ALLOCATION FOR THE SOLE BENEFIT OF

ITS PINAL VALLEY SERVICE AREA CUSTOMERS?

Yes.

B. Rate Design

DO you AGREE WITH MR. NEIDLINGER'S TESTIMONY THAT AWC'S COST

OF SERVICE STUDY ("COSS") OVER-ALLOCATES COSTS TO ABBOTT?

Yes. In preparing its Goss, AWC elected to segregate all industrial class

customers with a 6-inch or larger size meter into a new "large industrial" class to

better estimate the cost to serve such customers who have usage patterns and

demands that differ greatly from those industrial customers with smaller meter

sizes. In doing so, AWC made an adjustment to the coincident peak demand

allocation factors to reflect the fact that Abbott is not connected to the Company's

potable water distribution system, and therefore does not place additional

demands on the system."1 while this adjustment reduces the proportion of

demand-related costs that are allocated to the large industrial class, no

adjustment was made to the commodity allocation factor, which reflects, among

other costs, a significant proportion of water treatment costs.
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As explained by both Mr. Kemp and Mr. Neidlinger,"2 the water Abbott

purchases from AWC is only chlorinated, and not treated for arsenic. As a result,

111 See Schedule G-7, page 3, lines 18 - 27 of AWC's Application.
112 See Kemp direct testimony, p. 2 at 14 - 27, and Neidlinger direct testimony, p, 4 at 18 - 19.
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AWC's COSS over-allocates water treatment-related costs to the large industrial

class.

Q. DOES AWC CONCUR WITH THE STAND-ALONE COST OF SERVICE

ANALYSIS FOR ABBOTT PRESENTED BY MR. NEIDLINGER IN HIS

TESTIMONY?

Yes. AWC provided this information to Mr. Neidlinger, and it constitutes a

reasonable estimate of the actual cost to serve Abbott.

Q. DOES AWC OPPOSE MR. NEIDLINGER'S RECOMMENDATION THAT THE

COMMISSSION ADOPT A 15% RATE REDUCTION FOR ABBOTT IN THIS

PROCEEDING?

No. Whether to grant Abbott a 15% rate reduction in this proceeding is ultimately

a policy decision for the Commission. Given the minimal impact on the other

customer classes and the fact that under Mr. Neidlinger's proposed discount,

Abbott will continue to provide a hefty rate subsidy to residential customers, AWC

does not oppose Mr. Neidlinger's recommended rate design in this proceeding.

1

2

3

4

5

6

7

8

9

10

11 A.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28 113 See Reiker pre-filed direct testimony, p. 35 at 5 - 17.
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A.

Further, in considering Abbott's request, the Commission should consider

a number of factors, including the reason Abbott is currently subject to a

discriminatory rate. As I explained in Section Vlll of my direct testimony, a rate

structure that intentionally causes one class of customers to subsidize another

class of customers can be considered fair and reasonable if it is done for the

overall benefit of all customers."3 However, the current subsidies provided by

the large industrial class, including Abbott, are not intentional. Rather, they are a

remnant of general service tariffs that did not differentiate between customer

classes. One of the reasons AWC gave for proposing to segregate customer

classes for purposes of rate design in its 2007 test year total company rate case



was to gradually bring rates for each customer class closer to the actual cost of

serving those customer classes."4 Accordingly, AWC proposed a lower, flat

quantity rate for the industrial class in that proceeding, which the Commission,

recognizing the importance of gradualism, adopted."5 Further segregating

Abbott for purposes of rate design in this proceeding is consistent with the

Commission's adoption of AWC's proposed rate design in its 2007 test year total

company rate case.

Other factors the Commission should consider when making this policy

decision include Abbott's size, line of business, contribution to the local economy

as an employer, their incentive to conserve (regardless of price) as a matter of

sound business practice, and the fact that Abbott will continue to provide a hefty

rate subsidy to residential customers.

Yes. AWC's proposed total revenue increase by

customer class and rates under Mr. Neidlinger's proposed rate design, under

which Abbott would receive a 15% rate reduction, and ATTACHMENT 31 shows

AWC's proposed total revenue increase under its originally proposed rate design.

As shown in the attachments and summarized in the table below, the effect of

adopting Abbott's proposed rate design in this proceeding has a minimal effect

on the revenue increases allocated to the other customer classes:

DID you PREPARE RATE SCHEDULES FOR ALL CUSTOMER CLASSES

UNDER MR. NEIDLINGER'S RECOMMENDED RATE DESIGN AS WELL AS

UNDER AWC'S ORIGINALLY PROPOSED RATE DESIGN IN THIS

PROCEEDING?

ATTACHMENT 30 shows

_ p. as at 25.

1

2

3

4

5

6

7

8

9

10

11

12

13

14 Q.

15

16

17

18 A.

19

20

21

22

23

24

25

26

27

28
114 See Reiker pre-filed direct testimony in Docket 08-0440, p, 34 at 21

See Decision 71845, p. 59 at 18 - 24.115
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PINAL VALLEY SERVICE AREA

Residential Class
Commercial Class
Industrial Class
Large Industrial Class
Abbott
Private Fire Class
Other Water Revenues

Abbott's Proposed
Rate Design -
Total Increase

Dollars %
$3,255,076 28.81%
1,874,306 34.63%

57,147 35.31%
75,548 35.99%
-88,207 -15.05%
48,660 40.00%
87,964 40.74%

$5,310,493 29.49%

AWC's Originally
Proposed Rate

Design -
Total Increase

Dollars
$3,154,468
1,807,572

55,542
72,641
85,805
48,660
85,805

$5,310,493

%
27.92%
33.39%
34.32%
34.61%
14.64%
40.00%
39.74%
29.49%

DOES AWC AGREE WITH MR. NEIDLINGER'S RECOMMENDATION THAT

ABBOT BE EXEMPT FROM ANY FUTURE SURCHARGES DESIGNED TO

RECOVER COSTS REQUIRED TO MEET WATER QUALITY STANDARDS?

Yes, AWC agrees that Abbott's main 6-inch connection should be exempt from

any future surcharges implemented under the arsenic cost recovery mechanism

or nitrate cost recovery mechanism.

Rebuttal Income Statement Adjustments

AWC PROPOSING ANY REBUTTAL PRO FORMA ADJUSTMENTS?

Yes. Mr. Moe sponsors various adjustments to rate base and operating income

in his rebuttal testimony. Below I address the significant increase in property and

liability insurance that became effective March 1, 2016.

1

2

3

4

5

6

7

8

9

10 Q.

11

12

13 A.

14

15

16

17 Q.

18 A.

19

20

21

22 Q.

23

24

25 A.

26

27

28

A. Property & Liability Insurance

PLEASE EXPLAIN AWC'S ADDITIONAL PRO FORMA ADJUSTMENT TO

REFLECT AN INCREASE IN PROPERTY AND LIABILITY INSURANCE

EXPENSE.

v.

AWC'S property and liability insurance policy, which covers property, general

liability and auto, expires on March 151 of each year. In AWC's original

application, the Company included a pro forma adjustment to insurance expense

to reflect the policy premium, effective March 1, 2015, of $649,891. Of this total
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premium, $239,228 was allocated to operating expense in the Western Group.

Effective March 1, 2016, AWC's property and liability insurance premium

increased to $851,959."6 Of this amount, $313,610 is allocated to operating

expense in the Western Group. The resulting increase to property and liability

insurance expense in the Western Group in this proceeding is $74,382 ($313,610

- $239,228). AWC made additional adjustments to reduce total insurance

expense by $190 to reflect adjustments to payroll expense, addressed by Mr.

Moe in his rebuttal testimony. The total rebuttal adjustment to AWC's original

adjusted insurance expense is an increase of  $74,192, as shown in

ATTACHMENT 28.

DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

1

2

3

4

5

6

7

8

9

10

11 Q.

12 A.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28 116 See ATTACHMENT 27 - Rebuttal Property & Liability Expense Pro Forma Adjustment & Invoice.
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ATTACHMENT 1
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3 9 STYLES OF RATE MAKING § 3.01[3]

Vince the court that there is any legal reason why such a method
cannot be used."'

The FERC's policy concerning CWIP in rate base, as set forth in
Order Number 555, was amended in 1983 by FERC Order Num-
ber 298.41 Order Number 555 had generally restricted CWIP in
rate base to those instances in which a utility demonstrated "finan-
cial distress." By contrast, Order Number 298 permits electric utili-
ties generally to include up to 50 percent of their FERC jurisdic-
tional CWIP in rate base. Financial distress is no longer a criterion
for eligibility for ratebase treatment.

[3] Regulatory Role in Rate Making

As observed earlier, the style of rate making used to measure
costs is of significance primarily in meeting the rate-making limita-
tions imposed by practical and legal considerations. Conceptually,
the objective is quite simple and does not dictate any particular ap-
proach. The regulated utility is entitled to an opportunity to re-
cover all costs prudently incurred in providing services. Concur-
rently, the consumer has an obligation to reimburse the utility at
rates that will provide such an opportunity. Consequently, the reg-
ulator has the responsibility of fixing rates, normally on a prospec-
tive basis using test period costing data (data that are considered to
be representative of operating conditions when the rates will be in
effect), that will meet the dual interests of the provider of services
(the utility) and the user of services (the consumer). These interests
are expressed as follows:

Uti l i ty

The rates should be high enough to provide the utility with a
reasonable opportunity to recover the total costs of providing
service and to sustain its financial integrity.

Consumer

The rates should be at the minimum levels required to provide
recovery of ongoing costs and to maintain dependable and reli-
able service.

In fulfilling this role, the regulator is often said to be a substitute
for competition, and, in the sense that the regulator sets prices in

4 Ida 668.

4.1 FERC Order No 298. Dkt No RM 81-38 (May 16, 1983).

(ReL3-[0/86 Pub_0l6)



3 11 STYLES OF RATE MAKING § 3.02

As these components suggest, no profit is anticipated or provided
for in a regulated utility.Cost of service equals revenue requirements,
and profit (as viewed in an economic context) is not a factor. Of
course, the earnings to which the equity owners are entitled (which
in accounting terms is labeled net income and is, in turn, often con-
sidered from a financial perspective as "profit") are not ignored or
denied. The earnings requirements of common equity (consisting of
the owners' investment through direct purchases of stock or from
prior earnings which the owners have left in the business as added
investments) and preferred stock investments are simply considered
to be part of the east components that rates should cover. To the
extent that rates do not produce the revenues necessary to cover costs
(including earnings for the equity holders), it may be held that a
"loss" (a shortfall in the required equity earnings) has occurred.
Conversely, if rates produce revenues that are more than required
to adequately reimburse the equity holders, a "profit" results. When
rates are functioning properly, the utility recovers the cost of service
as viewed under regulatory principles and no profit or loss is pro-
duced. This discussion illustrates a sharp distinction between com-
monly used accounting or financial terms and regulatory terms, and
it is important to bear this distinction in mind when discussing regu-
latory concepts.

Figure 3-1 presents simplified financial statements used in pro-
ducing a typical cost of service measure using the rate base approach.

Figure 3-1

Balance Sheet

$1,000 $

220

S 780
$

Plant in service
Accumulated

depreciation

Net plant in service
Construction work in

progress
Cash
Receivables
Inventories
Prepayments

$

200
120
320

80
400
800
85
10
5

Deferred debits

150
5

20
28
2
5

Common stock
Retained earnings

Common equity

Preferred stock
Long-term debt

Total capitalization
Notes payable
Accounts payable
Taxes payable
Deferred federal

income taxes 75
(ReLS-12/58 Pub.016)



STYLES OF RATE MAKING § 3.02[1]

Rate of Return

Rate Base
Net operating income
Rate of return

These calculations reveal the rate of return produced by the rates
in effect during the period. They do not, however, reveal the required
rate of return nor the adequacy of existing rates to recover the cost
of service. The required rate of return is derived from a determiner
son of the composite cost of capital. Figure 3-3 illustrates the calc
lotion of the composite cost of capital, using the data from Figure

Figure 3-3

Cost Weighted
Amount Ratio

50.0% 10.0%
8.0

Long-term debt
Preferred stock
Common equity

Total capital 100.0% 12.2%

Both in format and in identification of capital cost components
the cost of capital measure is quite simple and straightforward. There
are variations in the items included, but the variations usually have
little effect on the composite result. For example, many commissions
include one or more other items (discussed in the following sections)
in the capital structure

[1] Deferred Federal Income Taxes

Most commissions have treated accumulated income tax deferrals
as a cost-free source of funds (although at one time the Federal
Power Commission assigned a nominal cost rate of 1.5 percent to
these funds). Although most commissions have deducted these re
serves directly from the rate base, as shown in Figure 3-2, some have
included the reserves as a capital component at a zero cost. The re
suit produced by either approach may be the same, as is illustrated
in the following example

(Rel.5-I2/88 Pub_016)



3-15 STYLES OF RATE MAKING § 3.02[2]

Required return $ 92 (No change from
prior example.)

Long-term debt
Preferred stock
Common equity
Deferred taxes

Cost
Rate

10.0%
8.0

16.0
-0-

Weighted

Cost
4.78%
.76

6. 11
-0)

Total

Amount
$ 800

160
640

75

$1,675

Ratio
47.8%
9.5

38.2
4.5

100.0% 11.65%

Restated to Include Tax Reserves in Cost of Capital

Rate base
Cost of capital
Required return

$ 825
11.65%

$ 96 (Increase is due to watered-
down impact of deferred
income taxes at a zero cost.) ;

[2] Accumulated Investment Tax Credits

Accumulated investment tax credits have no impact on the cost
of capital, since they are generally assigned a cost equal to the com-
posite cost of other capital sources. This is illustrated as follows:

3

Example:

Long-term debt
Preferred stock
Common equity
Deferred Investment

Tax credit

Amount
$ 400

80
320

Ratio
49.1%
9.8

39.3

Cost
Rate
10.0%
8.0

16.0

Weighted
Cost

4.91 %
.78

6.29

12.2

Total

15 1.8

$ 815 100.0%

.22 .
12.20%*

* Same composite cost as capital cost measured without deferred investment tax
credits.

The funds from the Job Development Investment Tax Credits
(often referred to simply as investment tax credits) are a direct rebate
of taxes. Even though these funds are obtained at no cost to the utili-

(Rel.$-I2/B8 Pub.0l6)
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ARIZONA WATER COMPANY'S RESPONSES TO
ARIZONA CORPORATION COMMISSION

STAFF'S SECOND SET OF DATA REQUESTS TO
ARIZONA WATER COMPANY

DOCKET no. W-01445A-08-0607

January 26, 2009

Company Response Number: KS 2.1

Q- According to the application, the Company is planning to borrow $30,000,000 for
construction of improvements and additions to its utility plant in 2009.

How was $30,000,000 cost for construction of improvements and additions
derived?

a) Please provide a copy of supporting cost estimates, including description of
specific projects and construction schedules.

b) Please provide a narrative explaining the need for these projects.

Please note that the application does not state that the Company is planning to construct
$30,000,000 of improvements. Rather, the application states that the "Company's short-
term indebtedness is incurred for the construction of improvements and additions to
the Company's utility plant and for the reimbursement of monies actually expended
from monies in the Company's treasury for such purposes." Further, having a line of
credit does not mean that the Company has borrowed, or will borrow, this amount.

The Company is seeking authority to enter into a line of credit agreement not to exceed
$30,000,000 A line of credit provides the Company with the financial flexibility to tap
this source of capital if and when it needs to. The upper limit of $30,000,000 was
determined based on the projected amount of construction for the coming yearplus an
amount tocover contingencies and the estimated amount necessary to reimburse the
Company 's treasuryforfunds expended for this purpose. The actual amount of
borrowings will be based on the actual amount of debt outstanding at year end 2008, plus
the cost of construction in 2009. Further, based on the turmoil in the short term financial
markets the Company felt it would be prudent to apply for an amount greater than its
needs to ensure that it would have sufficient working capital available (if needed) to react
to any unexpected events during the year.

A.

a) A copy of the Company's 2009 construction budget is attached. Early in January of
this year the Company's Board reduced the amount of the projected budget to the



ARIZONA WATER COMPANY'S RESPONSES TO
ARIZONA CORPORATION COMMISSION

STAFF'S SECOND SET OF DATA REQUESTS TO
ARIZONA WATER COMPANY

DOCKET NO. W-01445A-08-0607

January 26, 2009

approved budget which is attached. The Board's decision was based upon the
Company's poor financial performance.

Projects marked as "CO" were under construction in 2008. The remaining projects
will be started in 2009 with most projects being completed during the year.

b) Each specific project is described in the attached 2009 Capital Budget. The projects
listed in the 2009 Capital Budget are necessary to maintain safe and reliable water
service for the customers of Arizona Water Company.

Response provided by:
Title:
Address:

Joseph D. Harris
Vice President & Treasurer
3805 North Black Canyon Highway
Phoenix, AZ 85015
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Adapting to change: Water utility financial practices
in the early twenty-first century

CHRISTINE E. BUYLE1

'Valor Water Analytics, San Francisco, Calif.

Water and wastewater utility managers are encountering a host

of financial challenges beyond their control. From the recent

economic recession to the health of financial markets, aging

infrastructure, and a changing climate, complex issues threaten

utilities' financial health. Many water utilities are responding to

address these challenges. To date, few studies have examined how

widespread innovative financial practices are among the nation's

public water systems and how these practices are helping utilities

cope with mounting financial challenges. This article examines

the major financial challenges facing water utilities and reviews

the current state of the US water sector's financial management

practices with the aim of  strengthening policymakers' under-

standing of the drivers and impacts of available f inancial me~

chanisrns. Utility f inancial practices are evaluated on the basis

of their ability to minimize risk and create financial resilience in

utility f inancial management.

Keywords: water fniliiy finance, water rates, conservation, alternative rate structures, financial management, financial resiliency

that increase utilities' capacity to adapt to change (Figure 1). The
optimal strategy for each utility to meet challenges successfully
is to minimize risks associated with external changes and to
increase internal financial resilience.

In the early twenty~first century, water and wastewater utility
managers in the United States are coming up against resource and
financial constraints that are transforming how utility services
are provided to the public. W hereas the mid- to late twentieth
century was a time for large investments in water~reiated infra-
structure and adequate water supply in most areas of the nation,
utilities today cannot rest easy with status quo assumptions that
their water or financial futures will be secure unless fundamental
management and strategy shif ts occur. Causes of the current
stressors on water utility f inances are wide-ranging. From the
recent economic recession (Murphy, 2012) to increasing water
shortages (Smith 86 Wang, 2008), declining demand (DeOreo 86
Mayer, 2012), aging infrastructure (WUC, 20125 USEPA, 2009),
tightened access to capital (Augustyn et al, 2012; Haarmeyer,
2011), and climate change, each stressor is complicated in its own
right. The news is not ail bad, however. A variety of water man-
agement techniques, financial practices, and innovative business
strategies are being developed in the US water sector, showing
much promise to provide solutions to the numerous challenges.

This article examines the financial challenges and new solutions
among the nation's 53,000 public water systems (USEPA, 2008).
The author describes the causes of current financial challenges,
examines emerging responses in the form of internal policies and
innovations in f inancial strategies and mechanisms, and then
explains how water conservation is  a tool to fort if y ut i l i t ies '
f inancial security. The underlying thesis of  this article is that
although challenges are immense (the bad news), if more utilities
continue to innovate, solutions will be within reach (the good
news). Likewise, the strongest f inancial solutions will be those

DRIVERS OFCURRENTFINANCIAL CHALLENGES
The financial challenges met by utilities are not caused by one

single factor but rather represent the crossroads of a changing
water resource and financial environment. This section outlines
the main drivers behind current financial challenges and demon-
strates that they are forcing a shift from the budget-balancing
practices of financial managers to practices aimed Ar minimizing
risk in financial decision-making and strengthening financial
resilience to factors beyond utilities' control (e.g., weather, finan-
cial markets, and the economy).

One driver of financial challenges is declining average water
use and associated declines in revenue. Decreasing demand may
be a result of the economic recession (Murphy, 2012) or a per-
manent downward shift in water use as a result of conservation
efforts (Leurig, 20133 Beecher, 2010). In either case, it has exposed
the financial vulnerability implicit in water utilities' reliance on
volumetric charges for the bulk of their revenue. Recent reports
confirm anecdotal evidence from water utilities across the nation
that average household water use has declined steadily since 1995
(DeOreo 86 Mayer, 2012). Four end-use studies conducted since
1995 show that indoor residential water use has fallen by as little
as 13.3% to as much as 42.7% for a family living in a high-
efficiency new home (DeOreo 86 Mayer, 2012). In this age of

declining water demand, "the conservation conundrum," as
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FIGURE1 Change adaptation quadrant
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coined by Beecher (2010), has become a widely recognized issue
for water utilities (Bishop 86 Weber, 1996; Beecher et al, 1994).
W hereas price increases were f irs t introduced as a form of
demand-side management to induce customers to use less water
(Renwick 86 Green, 2000), utilities are considering different pric-
ing and rate designs to lessen their exposure to f inancial risks
now that demand appears to have decreased .

The extent of declines in demand varies among locations, and
the effect on revenue is widespread and can bring positive or
negative financial consequences. Studies suggest that the finan-
cial consequences of lower demand are determined by the
financial strategies implemented by utilities. For example, dur-
ing the 2011 Texas drought, one small utility saw its water
revenue decrease by 40% because of water restrictions, but a
larger utility reported a 10% increase in revenue because cus-
tomers watered heavily on their allotted watering days (Gal-
braith, 2011). Each utility's policy and rate structure influenced
how the same weather event affected revenue.

A few studies estimate the utility revenue reduction (or cus-
tomer savings) of demand-side management programs. Que study
equated the demand-reduction ef fect of  a two~day-per-week
outdoor watering restriction with the ef fect of  rais ing a cus-
tomer's water bill by $81 in the summer (Olmstead et at, 2007).
The combined cost savings to customers or revenue loss to utili-
ties from using WaterSense-labeled products that saved 80 Bil gal
of  water in 2010 was $1.3 bi l l ion in water and energy bi l ls
(USEPA, 2011). Another study forecast a utility's expected reve-
nue losses to be between 4 and 8.5 % of total revenue on the basis
of simulation models predicting future reservoir storage levels
and the probability of enacting staged water restrictions {Ziff 85
Characklis, 2011). The direction of the revenue impact depends
on the degree of the water conserved and associated rate policies.

Paying for capacity expansion and distribution system reha-
bilitation is a central challenge for water and wastewater utilities
in the United States. The US Environmental Protection Ag<*ncy's
(USEPA's) 2009 Drinking Water Infrastructure Needs Survey and
Assessment put a $334 billion price tag on the cost of maintain-
ing the United States' existing water and wastewater infrastruc-
ture through 2026 (USEPA, 2009). Yet funding options for this
scale of investment are limited. The Drinking Water State Revolv-
ing Fund (DW SRF) and Clean W ater State Revolving Fund
(CW SRF) have provided substantial funding for capital invest-
ments since they were introduced in 1996, but capitalization
funds from the federal government to the states have declined
since the $2 billion infusion in the 2009 federal stimulus package.
Aside from years 2010 and 2011, which saw an increase because
of the federal stimulus, federal outlays for the CWSRF (compa-
rable data for the DWSRF were not available) have declined since
2008 (Table 1) by as much as 36% between fiscal years 2011 and
2012. In North Carolina in 2009, for example, the CW SRF and
DWSRF made up only 8.9% of all capital project financing in the
s tate beyond local  payments  made through ut i l i ty reserve
accounts (Figure 2). The bulk of f inancing relied on the bond
market, with revenue bonds making up 65.1% of project financ-
ing in the state (EFC 86 LGC, 2009). In light of shrinking external
funding sources, water and wastewater ratepayers will more than
likely cover the costs of these investments through debt service
costs included in the rates.

Tightening credit markets and shifts in credit agency fun ding
criteria are indicative of how financial markets affect utilities. As
states witnessed cutbacks in federal subsidies for infrastructure,
the 2008 credit crisis at the same time hampered municipal water
systems' ability to secure short-term debt to fund capital projects
(Bridlers et al, 2009). Although interest rates have remained low
under Federal Reserve policies, heightened risk aversion by lend-
ers and closer scrutiny of  utilities' credit ratings have placed
additional pressure on utilities to strengthen their financial stand-
ing in order to borrow. Given the amount of  capital needed to
modernize US utilities' aging infrastructure, the long-term avail-
ability of credit remains a pressing issue, especially as federal and
state subsidies decrease.

Despite tightening credit markets, however, municipal utilities'
credit standings have remained strong. Utilities rely on three
primary agencies-Standard 84 Poor's, Moody's Investors Service,
and Fitch Ratings-to provide the credit ratings that inf luence
utilities' access to and the cost of borrowing money. Despite many
utilities scrambling to stay financially sound in the midst of rev-
enue shocks, Standard 86 Poor's and Fitch Ratings both reported
a stable outlook for municipal water, wastewater, and drainage
utilities in 2012. (Chapman, 20l2b; Scott, 201la). Of the 1,300
ratings issued in 2012 to municipal water, wastewater, and drain-
age utilities by Standard 8c Poor's, the most common rating was
A+, and ratings on utilities' revenue-secured debt remain high
(Chapman, 2012a).

Each ratings agency uses a number of quantitative and qualita-
tive financial health metrics to prepare a utility's financial profile
and associated revenue bond rating. In 2012, Fitch Ratings
updated the explanation of its 10-point rating criteria, or "10
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TABLE 1 Federal spending for CWSRFs, 2006-2013

Parameter

FIscal year

2006 2007 2008 2009 2010 2011 2012 2013

Total federal outlay--$ bf/lions

Change from previous year-° /

1.064 1.421

34

1.176

-17

0.843

-28

2,058

144

2.833

38

1.802

-36

1.457

-19

FIGURE 2 Capital financing options used by North Carolina utilities

in 2009--dollars financed excluding local payments
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Source: USEPA, 2011

CWSRFs-clean Waler Stale Revolving Funds

forward-looking utilities have multiple rate structures (c.g., sca-
sonal and drought rates) that they are prepared to implement as
needed in order to respond to extreme weather events, The status
quo is no longer sufficient as a planning paradigm.

INTERNAL UTILITY PRACTICES: INNOVATIONS IN RATES,
REVENUE GENERATION, AND PAYMENT POLICIES

Cs," by providing in-depth explanations for each of the criteria
and the four corresponding credit areas (Scott, 2011b). This
report explains in detail each criterion and Fitch Ratings' evalu-
ation of stronger, mid-range, and weaker f inancial prof iles. In
addition to hitting different variations of key debt service cover-
age ratios, Fitch Ratings and Standard 86 Poor's place high value
on utilities whose day-to~day operations are relatively free from
political interference (Scott, 2011b) and utilities that display "rate
Hexibility"8 i.e., they are willing and able to increase rates as
necessary to cover costs (Dyson 86 Hannay, 2.011). Fitch Ratings
favorably views a utility whose fixed portion (base charge) of the
water and wastewater bill makes up more than 30% of the total
bill. Interestingly, Fitch Ratings' emphasis on the fixed charges to
ensure revenue stability contradicts other groups' emphasis on
the variable charges to encourage water conservation, such as the
California Urban W ater Conservation Council 's  (CU\VCC's)
recommendation that at least 70% of the monthly bill be com»
posed of variable charges.

Although there is no prescription for a good credit rating, smart
rate-setting remains essential, The level, structure, and intent
behind the rates that utilities charge have emerged as primary
levers for utilities in securing f inancial resilience. But at what
cost? Ratings agencies continue to work toward more transparent
criteria in an effort to provide an open-book test to utilities seek-
ing a high ratings grade.

The last external driver of mounting financial pressures covered
in this article is planning for and dealing with changing climate
regimes. Recent assessments of the projected impacts of climate
change on water resources indicate that climate change will result
in changes to hydrologic cycles, as projected with increasing
certainty by global climate change models (IPCC, 2013). Studies
indicate that the costs associated with adapting to c limate-
induced changes in the hydrologic cycle will be high. California
has invested large sums to fund studies of climate change and
strategies to mitigate the effect of climate change on the state's
water resources (Vicuna 86 Dracula, 2007). As more regions begin
to experience episodes of extreme weather events, the costs of
coping with immediate effects and planning for future climate
variability will rise.

External f inancial pressures are forcing utilities to reexamine
basic management and planning principles for water resource and
financial management. For example, the use of historical hydro-
iogic data to predict future water f lows is no longer the best
practice because historical f lows cannot account for projected
changes in weather extremes (Garvin et al, 2013). In addition,

As a result al both reactive and proactive strategies, utilities
across the United States have adopted various financial structures
and mechanisms to address the numerous issues of their communi-
ties in a financial, regulatory, and environmental setting that has
been referred to as "the new normal" (Donnelly 84 Christian-Smith,
2013). This section shows how utilities are coping with these new
realities by examining the strategies, structures, and mechanisms
utilities have adopted. How diesel strategies fulfill the adaptation
goals of building internal financial resilience and minimizing the
risk of impacts from external forces is also examined.
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Water and wastewater rate levels, structures, and composition.To
control revenue and financial health, utilities primarily use water
and wastewater rates. Utilities are developing innovative pricing
strategies to shield them from financial risks, but designing rates
to achieve a wide range of objectives remains a challenge. The
painful art of setting water and sewer rates (Hughes, 2005)
typically takes into account four policy criteria, as identified in
AWE(/A's M1 Principles of Water Rates, Fees, and Charges
(AWWA, 2012):

• financial sustainability
1 social equity
• resource stewardship
• administrative manageability
No rate structure manages to perfectly balance these criteria.

Therefore, each utility must take into account its unique finan-
cial status, cost structure, customer class, and supply availabil-
ity when creating an appropriate rate design (Gaur, 2007).
Recent innovations in rate design are expanding the portfolio
of design levers that utilities can use to meet their objectives.
Levers can be rate levels (e.g., total price), structure (e.g., uni-
form and block rates), and composition (e.g., portion of fixed
versus variable rates).

The starting point for coping with financial prohicms is to
adjust rates, primarily through increasing them and more often
by adjusting the entire structure of prices customers pay for water
and wastewater. However, now that demand appears to have
shifted downward, utilities are using pricing and innovative rate
designs for other reasons, such as decreasing their exposure to
financial risks and achieving revenue stability.

Although utilities may be tempted to temporarily increase
rates to cover short~term costs, economic theory suggests that
setting strong price signals for customers requires that prices be
determined by long-term marginal costs. This means that prices
should reflect the incremental cost of producing another unit
of water, taking into consideration long-term water resource
eapitai costs and the rising costs associated with water short-
ages. Recent evidence confirms the danger of not adhering to
the marginal-cost rate-setting rule. Results from the 2012 State
of the Water Industry Report indicate that US water and waste-
water utilities continue to struggle to raise sufficient revenue to
cover rising costs, as shown in Figure 3 (Murphy, 2012). Setting
prices on the basis of long-term marginal costs will result in a
more sustainable water system (Beecher, 1999) and greater abil-
ity to use rates to cover costs.

In recent years, alternative rate structures that differ from the
common uniform or block rates have been cropping up across
the country in response to water utility objectives not met under
the classic rate designs. As an example, average wintertime con-
sumption budget-based rates, also known as individualized rates,
have been introduced as a strategy to meet efficiency, cost-recov-
cry, and social equity goals (Mayer et al, 2008). Budget-based
rates have been implemented in Athens, Ga.; Highlands Ranch,
Colo.; and at least 18 other utilities, mostly in the western United
States. Under this type of budget-based rate structure, the utility
provider establishes individual customer {i.e., household) water
allowances and sets water prices for these customized usage

blocks. Recent critiques of budget-based rates bring into question
how the price signal for conservation works (Beecher, 2012) and
also question the fairness to smaller families and newcomers to
the community in setting their water budgets (Beecher, 2012).
Although some consulting firms and utilities have hailed the
advantages of budget-based rates and they are being used by a
few utilities, these rates have been criticized for their failure to
achieve either the efficiency or the affordability goals of strong
rate designs (Beecher, 20128 LaFrance, 2010).

Drought~demand rates, also referred to as drought surcharges,
are another rate structure model, often implemented during or
soon after a major drought. Research shows that this rate model
improves efficiency, provides revenue neutrality, ensures distri-
butional equity, and guarantees the conservation of water during
drought and water shortage periods (Smith 86 Wang, 2008).
Initially, drought surcharges were invented in response to an
urgent need to reduce demand and increase or maintain revenue
during periods of extreme water scarcity. They are now becoming
part of water utilities' drought contingency plans in a more for-
malized manner, such as in the Colorado Water Conservation
Board's Municipal Drought Management Plan Guidance Docu~
went (AMEC, 2010). However, customers' short-term reactions
to increased water charges is not always as swift as utilities may
have anticipated. When a surcharge does induce conservation, Ir
may not be by the amount desired by the price (Garrido 86
GOmez-Ramos, 2009). The use of punitive drought surcharges to
create a scarcity price signal and bring in needed revenue can take
months because there is a lag before the customers receive,
evaluate, and pay the drought surcharge bill.

Similar to budget-based rates, tailored rates {Teodoro, 2002),
feebates (Collinge, 1996), and hybrid rate structures are being
developed as alternatives to meet the rate design goals of both
conservation and cost-of-service recovery. These rate structures
are still in the early stages of development.
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Tailored rates use a base charge calculated from a customer's
average monthly use to cover the utility's fixed supply costs. They
also charge "extra capacity unit costs" that are determined by
each customer's demand during the peak seasons. Under the
tailored rate design, customers' bills are stable throughout the
year and will change only when an annual adjustment is made
on the basis of the previous year's use. Problems under this plan
occur when a customer's use deviates from the previous year's
use, as they are paying a rate that corresponds to a one-year lag
or occur when new customers establish service. The conservation
signal under this plan is also weak because customers know they
can use a proscribed amount per month with little immediate
incentive to use less,

Feebates are similar to a cooperative dividend model; all cus-
tomers pay a flat fee for water use and in a later period receive
refunds if they use less water, and the utility charges extra fees to
water-guzzling customers (Collinge,1996).This type of structure
stretches the water utility into taking on services of a bank,
thereby adding significant administrative costs for the utility and
also increasing the time between a custorncr's use and final charge
for that water-putting both the water utility and the customer
at greater financial risk.

Rate structure designs used by other utility industries include
peak-ioad pricing, time-of-use rates, and charging all customers
at the marginal price and refunding customers on the basis of
their water use efficiency with part of any "extra revenue" made
by the utility at the end of the year-a dividend model (Tiger et
al, 20113 Tsagarakis, 2005). Although these alternative rate
designs provide a description of the proposed model and a theo-
retical evaluation of its superiority in terms of one or a set of
pricing objectives, little empirical analysis has been conducted in
their water utility applications to verify these claims.

Financial risks associated with current pricing models are a
result of seasonal revenue fluctuations (revenue instability) as
well as a disconnect between utilities' cost structure (high fixed
costs) and revenue structure (low fixed revenue). Across the
United States, it is estimated that only 20% of total sales revenue
comes from the fixed portion of a customer's water bill (Baird,
Zoloa), contributing to the financial woes of utilities in times of
low water use (e.g., rainy seasons or restricted-use periods). Send~
in a strong conservation signal to customers via high volumetric
charges spurs conservation but has introduced a new set of
financial problems to utilities.

Neither traditional nor conservation-oriented rates arc tied to
industry standards that address the question of achieving stable
revenue streams, either in short-term periods of shortage (i.e.,
droughts) or during longer-term declines in demand. Although
seemingly at odds with the theory of sending a strong price signal
to conserve, decreasing the risk of revenue winer ability generally
requires that a substantial portion of the customer bill be fixed;
i.e., it must remain constant from month to month regardless of
the customer's use. As such, key decisions about rate structure
designs include how large to make the fixed portion of the bill
and how to calculate the volumetric charge to motivate conserva-
tion. Uniform and increasing-biock structures leave much discre-
tion to a utility as to what portion of the bill to set as a fixed

monthly fee. Under these rate structures, the higher the portion
of the bill that is fixed, the greater the potential for political
resistance and social equity concerns as a result of the shifting of
higher average prices to low users of wafer. Recently developed
budget-based and tailored rates help stabilize monthly revenue
regardless of water demand but are weak in meeting other rate-
setting criteria (Beecher, 2012).

In fact, municipal water utilities' long history of recovering
fixed costs of infrastructure development through variable rates
has recently come under scrutiny by water industry analysts. The
general decline of water use per customer has resulted in insuf-
ficient revenue to cover costs of operation, maintenance, and debt
service to keep water and wastewater systems running (Overcast,
2012; Baird, 2010a). The financial consequences of strong con-
servation rates achieved with a high variable-cost portion of the
bill have only exacerbated revenue problems. Because large users
have greater responsiveness to price (more price-eiastic demand),
they have responded to price increases by curbing excessive water
use, further contributing to the revenue decreases (Overcast,
2012). To address this revenue issue, industry leaders have begun
looking to similar industries such as electricity, gas, and phone
companies for potential new business strategies.

Some water conservation groups have recognized that con-
servation rates can lead to revenue vulnerability and are encour-
aging water utilities to build more cost recovery into their
volumetric charges. The CUWCC guides a group of 398 member
utilities to increase water use efficiency through the implemen-
tation of a series of best management practices (BMps), one of
which deems a utility's volumetric rates to be "sufficiently con-
sistent with the definition of conservation pricing" when "the
percent of revenue collected through volumetric charges is
greater than or equal to 70% of revenue (base and volumetric)
collected from all retail customers" (CUWCC BMP 1_4 as
amended June 13, 2007).

Although the CUWCC's BMP guideline for rate-setting aims
to send a conservation signal, it is similar to credit rating agencies'
criteria for revenue stability in that it proffers no formula by
which to achieve both revenue stability and conservation.
Although each set of guidelines recommends a similar structure,
commonly held wisdom in the industry is that every utility is
unique and must design a rare structure that works for its set of
circumstances. There are no prescribed rules for revenue success,
but prudent financial managers arc planning for how to mitigate
revenue risks resulting from greater water use variability.

Revenue impacts of new service lines.Selling water to customers
is the primary source of income for most water utilities. As such,
rates and fees from water sales make up the majority of a utility's
revenue. As noted previously, decreasing revenue bases and
increasing costs have created a gap for some utilities in which
revenue is insufficient to cover current and future costs. To help
close the revenue gap, utilities are exploring new revenue streams
by providing supplemental services. In 2012, a Water Research
Foundation report examined a range of such services, provided
guidance on potential related issues, and suggested how different
supplemental services may achieve utilities' objectives. Examples
are antenna leases on water towers, backflow prevention services,
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in risk margins in revenue projections, automatic rate
adjustments, deferring capital expenses through conservation
and supply reduction, and adjusting operation and maintenance
expenses (Chesnutt et at, 19951. More utilities, particularly
wastewater utilities, are also moving toward on-site energy
production. Despite these measures, an inherent revenue-cost
tension exists as a result of the industry's capital-intensive
nature and reliance on volumetric charges.

THE OTHER SIDE OF THE FINANCIAL COIN: PRODUCTION
COSTS

The cost of maintaining and replacing regional and local aging
water resource infrastructure is a large financial burden. The large
amount of capital needed to address water utilities' aging infra-
structure has come to the forefront of local and national policy
discussions during the past five years (WUC, 2012; Baird, 2010c;
Haarmeyer, 2011; USEPA, 2009; Matichich et al, 2006). In 2009,
the American Society of Civil Engineers assigned the nation's
water systems a grade of D- on its report card, the lowest grade
of any infrastructure category. In 2007, USEPA estimated that
approximately $334 billion in infrastructure investment would
be needed simply to maintain US water utilities' existing infra-
structure through 2026 (USEPA, 2009). A 2012 report by AWWA
estimates that projected costs for the sector could exceed $1
trillion by 2035 (WUC, 2012). The capital needs are significant,
and no silver-builet solution exists for the problems utilities face
in generating sufficient capital to rehabilitate water systems while
also coping with water shortages.

As such, asset management and aging infrastructure replace-
ment remain top priorities for national, state, and local govern-
ments. In February 2012, AWWA updated its assessment of the
state of the nation's infrastructure needs in a report titled Buried
No Longer: Confronting Americans Water Infrastructure Claal~
ledge, which revisits its seminal 2001 report on the same topic
and details how communities can resolve local infrastructure
issues. In a startling wakeup call to communities rallying against
water rate increases, the report states, "In the years ahead, all of
us who pay for water service will absorb the cost of this invest-
ment, primarily through higher water bills. The amounts will vary
depending on community size and geographic region, but in some
communities these infrastructure costs alone could triple the size
of a typical fatniiy's water bills" (W UC, 2012).

Evidence from around the country indicates that water and
wastewater utilities are aware of this crossroads in the water util-
ity industry and are rallying support from political leaders and
ratepayers ro understand the true cost of water and wastewater
services. However, the number of utilities whose full costs were
covered by rates and operating income dropped from 50% in 2011
to 46% in 2012 (Murphy, 2012). A gap in understanding remains
between the public and utility professionals regarding how to pay
for high-quality water and wastewater services.

LOOKING FORWARD: WHY CONSERVATION MATTERS

bill payment systems, bottled water sales, consulting, and educe
son services (Rancher Er al, 2012).

Although new services may hold promise for income genera~
son, they do not come without risk. Each supplemental service

carries the threat of financial risk as well as reward. In addition,
it is necessary that each utility evaluate its administrative capac-
ity ro handle expansion in services beyond core lines of selling
water and wastewater treatment.

Casting a new financial light on customer assistance programs.
Utilities also take on f inancial risk when customers fail to pay
their water bills, Yet the full f inancial impact of customer assis-
tance programs has not been evaluated because they have been
pigeonholed as social programs.

Affordability is an issue for all utilities, particularly those that
serve communities with large portions of low~ or fixed-income
households, There is no single measure or threshold of afford-
able rates in the sense of setting a target that utility managers
should avoid exceeding. This is not to he confused with the
2.5% median-household-income affordability threshold that is
used by USEPA solely to assess whether a small water system
may apply for a variance for certain regulations (USEPA Science
Advisory Board, 2002). All signs point to increasing water and
wastewater affordability problems nationwide because the price
of water and wastewater is growing faster than the inflation
rate (Murphy, 20i2), and personal income continues to drop
(DeNavas-Walt et al, 2013). To address this issue, water utilities
have developed customer assistance programs to ensure that
necessary water services remain available to those who cannot
afford them. Affordability programs can include fixed or vari-
able discounts and credits that apply to customers who are
unable to pay their water bill, as well as lifeline rates that pro-
vide a low marginal rate to customers using a small amount of
water each month.

Common wisdom says that affordability programs should be
taxpayer supported in that they are social~based services, not direct
utility services (Hanson, 2002; Baird, 2010b). However, newer
perspectives toward affordability programs support the view that
they have an indirect impact on revenue and should be incorpo-
rated as a direct utility service. The main reason for this is that the
financial risk and liability incurred by nonpaying customers out-
weigh the costs of an affordability program that specifically targets
low-income and hardship cases (Baird, 2010b). Providing financial
assistance directly benefits a utility's bottom line by minimizing the
negative effect of paying collection agencies, uncollectible accounts,
and the effect of shutoffs on the remainder of residential customers
(Baird, 2010b). A sound affordability program decreases a utility's
financial liability and "makes good business sense and strengthens
the utility organization in a number of different ways" (W RP 86
USEPA, 2010). Increased attention to utilities' bottom lines is spur-
ring new interest in how to design and account for customer
assistance programs.

Other policies to strengthen utilities' finances.Developments
in software design and system modeling are helping utilities
quantify future revenue uncertainty. Various coping mecha-
nisms have been developed to help utilities hedge against rev-
enue uncertainties such as building contingency funds, inciud-

Although no panacea to solve utilities' financial challenges
exists, emerging evidence suggests that conservation is critical to
minimize risk and build financial resilience. Smart conservation
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FIGURE 4 The conservation-revenue resilience cycle
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policies create a ripple effect of positive benefits for utilities. First,
conserving water allows utilities to cut operation and mainte-
nance costs and defer expensive supply expansion projects
(Beecher, 1996). If  conservation is achieved via a smart rate
design that sends conservation signals while also achieving cost
recovery, dual objectives can be achieved and can provide stabil-
ity in sales and revenue. Minimizing costs and stabilizing revenue
are thus recognized as strengthening the f inancial and credit
standings of the utility by ratings agencies and potential lenders.
This section expands on each step of the conservation-revenue
resilience cycle (Figure 4).

One benef it of  conserving enough water is  the deferral of
expensive supply expansion projects, sometimes referred to as
avoided costs (Beecher, 1996) or hidden reservoirs (Hof fner,
2008). Avoiding or deferring direct and indirect costs of water
and wastewater provision by reducing demand for water can lead
to a signif icant deferral of investment in the millions of dollars.
The CUWCC uses avoided costs to evaluate the benefit (or cost)
of potential conservation programs, underscoring its theory that
improved water-use efficiency can complement or substitute for
investments in long-term water supplies and inf rastructure
(Hunter et al, 2011; Ches run 86 Beecher, 2004; Bishop 86 Weber,
1996). The way in which water resource planners integrate long-
term water use trends and associated cost implications will affect
utilities' f inancial health because expensive raw water require-
ments and new supply projects may be needlessly pursued (Figure
5; DeOreo 85 Mayer, 20]2b).

As conservation policies go into effect, the seasonal fluctuation
of water use falls, resulting in customers' use and associated
customer water sales stabilizing year~round. Reducing seasonal
use eases the pressure to supply water during peak seasons and
also helps achieve revenue stability. The CUWCC's BMP 9 sets a
target of reducing water use by 10% of each customer's baseline

use fo r  nonres iden t ia l  customers.  The a im o f  th i s  BMP is  to
reduce overal l  demand and thus minimize uti l i ties' revenue vul-
nerabi l i ty. Conservation is cri tical  to uti l i ties'  adaptive capacity
in which they minimize their exposure to the effects of external
shocks and also increase their financial resilience by shaving peak
use and reducing total demand,

Because of recent water shortage crises around the country and
a better understanding of sustainability-related issues, credit rat-
ing agencies have recognized conservation as a best practice in
water utility policy. Although conservation was once viewed as
a credit weakness that would result in decreased revenue, more
sophisticated rate structures such as increasing-block tariffs and
water budgets build in revenue security throughout demand
peaks and valleys.

Cred i t  ra t ing  agencies, however ,  cont inue to  take a  mixed
stance on how util ities should cope with water shortages, climate
change, and the associated greater variabil i ty of weather events
( ra instorms and droughts) ,  As an  example ,  accord ing  to the
At lan ta journal -Consti tu t ion, local  governments in  the metro-
po l i tan area of At lanta , Ga.,  rece ived a report from the F i tch
Ratings credi t agency warning that thei r  credi t scores may be
downgraded depending on the outcome of a federal lawsuit over
access to  d r ink ing  water  f rom Lake Lan ier .  Accord ing  to  the
artic le, F i tch Ratings warned that water wi l l  "continue to be a
primary rating driver," given "the devastating effect any material
reduction would have on the region" (Joyner, 2.011). In late spring
2012, the Uni ted States Court o f Appeals for  the 11th Ci rcu i t
uphe ld  At lan ta 's  r igh t  to  d raw i ts  d r ink ing  water  supp ly  f rom
Lake Lanier, thus forestal l ing i ts water and credi t woes for the
near fu ture. Such reports provided a wakeup ca l l - for  munic i -
pal i t ies and ratings agencies-»about the r isks associated wi th
water shortages and the consequences of being i l l -prepared to
deal with changes in supply.
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B Y M I K E M AT I c H I c H

Minimizing financial
risk in today"s
turbulent economy

s the global financial crisis that started in 2008 translates
into greater financial uncertainty, most water utilities arc

i facing significantly increased financial challenges. Questions
relating to decreased customer usage, hookup fee reduc-

, tions, and access to reasonable long-term debt loom large.
The need to ramp up capital spending to address multiple agendas
remains. Regulatory requirements, service to new customers, and
repair and replacement of aging assets have not changed. However,
at the municipal level competition for limited resources is often
intense-and federal funding is less than it was in previous decades.
Although a relatively small number of water utilities will receive
grants and low-interest loans through economic stimulus funds, many
more will need creative solutions that balance utility financing needs
with their customers' diminished capacity to pay.

A RELATIVELY SMALL NUMBER

UF WATER UTILITIES WILL RECEIVE

GRANTS AND LDW-INTEREST LOANS

THROUGH FEDERAL ECONOMIC

STIMULUS FUNDS, BUT MANY MORE

WILL NEED CREATIVE SOLUTIUNS

TO BALANCE THEIR FINANCING NEEDS

WITH THEIR cusTnt4£ns'

nlmlnlsHEn cApAclry TO PAY.

CONTEXTFORTHE UTILIW FINANCIALCRISIS

Each water utility's financial context is unique. Income levels of
residential customers vary. Levels of commercial and industrial
development fluctuate. The age, assets, and level of previous invest-
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searched for ways ro immediately
reduce operating costs and defer some
of their planned capital projects, even
during the 2009 fiscal year that may
be Ar the midway point (depending on
their fiscal calendars).

certain revenues and access ro capi-
tal markets, many water utilities
require enhanced flexibility in their
capital planning efforts. This flexi
ability includes making sound deci-
sions on which projects to defer or
cancel if funding levels drop below
expected levels. It also involves
knowing which projects to advance
if revenues become available as the
economy recovers and revenues in-
crease or as access to capital mar-
kets improves.

Having a defensible, objective
process for identifying utility system
goals and measuring the contribu-
tion of candidate capital projects
toward meeting those goals provide
a framework for creating real-time
adjustments to capital improvement
programs (CIts). When the Water
Research Foundation developed the
Capital Planning Strategy (CPS)
Manual (Beaudet et al, 2001), par-
ticipating utilities identified the pri-
oritization step as the one most in
need of development (Figure 2). The
manual identified a systematic pro-
cess for identifying goals, creating
performance measures to identify
the contribution of candidate proj-

STRATEGIC RESPONSES TAKEN
TOMINIMIZEFINANCIAL RISK

There is no magic wand that can
be waved to eliminate :he greater
financial uncertainties (and therefore
risk) that water utility systems face
in the new economic and financial
order of 2009. Fortunately, there are
some strategies that utilities can use
to reduce their financial risk through
both strategic planning and actions.
Guidance documents developed by
AWWA, the Water Research Found
cation, and other water industry
associations provide the framework
for just such strategic planning and
actions. This article provides several
examples of proactive planning and
implementation activities that utili-
ties can undertake to manage the
risks associated with today's finan-
cial uncertainties.

Develop enhanced prioritization
forcapital programs. Faced with un-

FIGURE 1 Trends in municipal bond rates-2008-09
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went in repair and replacement pro-
grams also differ for every system

A u:ility's financial planning con-
text is also distinctive. The degree to
which utilities have relied on munic-
ipal borrowing to pay for capital
projects has varied. As a result, the
amount of outstanding debt and the
level of financial reserves differ,
which affects a system's access to
capital funding through both con-
ventional and unconventional
sources.

Despite all these variables, the
financial planning context for all
water utilities changed dramatically
in the fall of 2008. The collapse of
world stock markets and the result-
ing reduction of investments rippled
through the global economy. As a
result, significant impacts were felt
even with municipal bonds and other
forms of investment in municipal
utilities. For example:

• Some utilities with solid credit
ratings that for years had ready ac-
cess to municipal bonds at interest
rates in the 4.0-4.5% range sud-
denly found themselves unable to
issue bonds. Others found they were
able to issue bonds, but at interest
rates closer to 6% or higher. Figure
1 shows how yields on municipal
bonds tracked by The Municipal
Bond Buyer have increased since the
global financial crisis hit the munic-
ipal bond market in fall 2008.

• Traditionally, utility systems
with low credit ratings have been able
to buy bond insurance to upgrade the
credit rating for their bonds and
secure lower interest rates. However,
many municipal bond insurance pro-
viders have left the business or had
their credit ratings lowered to the
point that the value of insurance they
can provide is limited. At the time
this article was written, there re-
mained only two major private pro-
viders of bond insurance with a credit
rating of AAA/Stable.

• Housing market slowdowns and
reductions in production by industrial
and commercial customers have left
many utilities scrambling to maintain
balanced budgets. Utilities have

Man lf

Source: Municipal Bond Buyer Index,2009, www.bandbuysr.cam

G0--generalobllgallon, S&P--Standard and Poor's Index

Average yields for bonds tracked by Munlclpa/ Bond Buyer

1
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Prolects that address worker and public health and safety risks

Pro)ects that promote regulatory and contractual compliance, such as the Safe
Drinking Water Act and annexation agreements

Projects that reduce the risk and consequences of asset failure and address other
attributes of asset management, such as redundancy

Impacts such as water pressure, taste/odor, and overall customer satisfaction

Long»tcrm sustainability operations and maintenance cost efficiency.
and environmental "green" benefits

Weight

au

o

4 IC 9ompMu MtllstlWlldlrll mandates OB
snldlu eonlraclud raqulromont

4 Bl otw§@mdli» i', 1
£ W "° 9949-v-m Ado

uslst in`i' ||ding qgrtngrihlp goals
*"beyond" mail"iliWli\ oolhplhnca.

FIGURE 3 Performance scales

Source: Capita/ Planning Strategy manual; AwwsBF and AWWA, 2001

acts toward meeting those goals, and
than using the results of the process
to guide near- and long-term CIP
plans and budget decisions.

Over the past decade, dozens of
utilities have implemented enhanced
CIP prioritizations using the CPS
Manual or similar approaches, and
they tend to be in a better position
than utilities that have not done so.

An example is Aurora W ater; a
utility system that provides water,
sewer, and stormwater service to
customers in the c ity of  Aurora,
Colo. In 2008, a diverse staff team

FIGURE 2 Prioritization model

TABLE 1

Regulatory/contractu al Compllance: water

now: 'gt

I A Does not contribute to compliance 8-
Q*T""""Z" ...,. ~ . , 7 .

B Supports nntlélpefbd st§lel'|edoral mandates g 6°
. 8 5-

Ia 4-
a-
2.
1.
o

A

Community/customer benefit

Sustalnability

System reliability

l'ubllc health and safety

Compliance

be

.  we, J*,-~...» -.t .,_14.*r *

4 M '$":a*

l l l . . 4 -

. L . . . . . .

Criteria

Summary of criteria and weightings for Aurora (Colo) Water projects

Score la
no

boneflis

representing all key groups within
the utility with an interest in the CIP
identif ied and weighted f ive key
water system goals (Table 1).

Performance scales, such as the
example for compliance shown in
Figure 3, were developed for each
criterion a!1d documented through
more detailed data-collection forms
that were completed for 59 candi-
date water capital projects.

Af ter  complet ion of  scor ing,
summary tables and graphics were
developed, such as the one showing
contributions by criteria (Figure 4),

ECompllanco

_ .  10

. ,l. 'z
_ 4 ;

r r
B c
Description

Cost

D

Description

Well-managcd water utilities fol-
low systematic approaches in devel-
oping their financial and rate plans.
Using methods detailed in industry
guidance documents such as AWWA
Manual MI (2000) and related finan-

STRATEGIC FINANCIAL PLANNING

AND MANAGEMENT

that demonstrated the relative rank-
ing of the candidate projects. Post-
pr ior it izat ion reviews were con-
ducted to make any adjustments to
the projec t  rankings ,  based on
sequencing and timing consider-
ations and other documented fac-
tors affecting the urgency of imple-
menting some projects.

Aurora W ater is using the cn-
hanced prioritization results to guide
both near- and long-term capital
planning decisions. The 2008 eco-
nomic downturn resulted in rt loss of
water sales and fee YCVCIIUCS because
of home foreclosures, dccrcasccl water
consumption, and general bclt-right-
ening. HaLfway through 2006, capital
projects in the 2008 fiscal year bud-
get were prioritized to assist in urgent
financial management decisions faced
by the city. The overall prioritization
of projects within the utility's f ive-
year planning window helped guide
decision-making about which proj-
ects to include and became a key fac»
tor in determining the sequencing
within the five-year window.

Similar enhanced prioritizations
have been used to guide capital bud-
get decisions by utilities ranging in
s ize f rom the c ity of  Ann Arbor,
Mich., to the islandwide water and
sewer utility in Puerto Rico.

so APBILZOIJB I JOURNAL AWWA • l01'4 I MATICHICH
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coal planning documents, utilities
have projected changes in customer
usage and financial parameters, and
have adjusted customer rates regu-
larly to avoid the "rate shock" of
large single-year increases.

found management dictates that
updating cost-of-service analyses
should also be done on a regular basis
so that customer rates can be vali-
dated and be in proximity to the
actual cost of providing service. Fig-
ure 5 illustrates typical steps in this
traditional rate-setting process.

The basic steps in a sound rate-
planning process have not changed
as a result of the financial crisis.
What has changed dramatically is
the volatility of the external factors
that influence the utility's revenue
requirements, such as

• access to borrowed funds;
I interest rates for borrowed

funds, where available;
prices for goods and services

(chemicals and fuel); and
• customer demand (for example,

potential for substantial fluctuation
in use Hy residential and/or commer-
cial/industrial customers).

For many utilities, developing a
sound budget and rate plan now
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3 s0~
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requires consideration of a much
wider range of assumptions related to
these and other variables. In many
cases, evaluating these variations
requires more robust rate models that
can more efficiently consider differ-
ences in these variables to guide rate
decisions, the level of affordable cap-
ital programming, and other related
decisions. The ability to easily include
or exclude program elements--as
illustrated in Figure 6-and make
changes ro underlying assumptions
such as borrowing rates will be
increasingly important to identifying
funding and rate strategies that work
in today's difficult financial times.

Perhaps even more important will
be the process of identifying and effi-
ciently evaluating a range of scenarios
appropriate for today's volatile times.
Most utilities do some evaluation of
alternative assumptions as part of
their rate- and budget-setting pro-
cesses. However, systematic scenario
planning has not been widely used in
the water industry. By engaging a
diverse team within the utility to
study the consequences of a realistic
range of scenarios based on external
circumstances (Table 2), utilities can
identify the strategies they would use

L WIIIHHIF 3

for each scenario. The process for
conducting a scenario-planning exer-
cise, example workshop agendas,
suggested participants, and how to
use the results are all included in Step
2, Framing the Problem, in the CPS
Manual (Beaudet Er al, 2000).

By evaluating possible strategies
for a range of realistic scenarios,
utilities can identify the following
key elements:

• No-braincrs. Strategies, proj-
ects, or initiatives common to all
scenarios.

• No ways. Actions the organiza-
tion deems unacceptable under any
circumstances.

' Trigger events. External situa-
tions that would cause a utility to
change from one strategy or plan to
another.

l No regrets. Actions that are
valuable to some scenarios, not
valuable to others, but not damag-
ing to any.

| Contingent possibilities. Ac-
tions that are valuable only for
selected scenarios under certain trig-
ger conditions.

Although no one can predict the
future with certainty, a healthy dia-
logue by a team that represents the

b
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FIGURE 5 Traditional rate~setting process
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U P T I M I Z E  O P E R A T I O N S

A N D  M A I N T E N A N C E  E F F I U I E N C Y

mended steps for integrating stake-
holder outreach with rate study tech-
n ical  analyses ,  inc reas ing the
likelihood of stakeholder support.

Having a sound rate and financial
plan is no longer sufficient. In this
period of economic turbulence, it is
becoming increasingly clear that
sound financial management requires
diligent attention through financial
tracking and management processes.
It is more important than ever for
utilities to closely track their sales to
customers and related revenue effects
to avoid possible surprises from rc-
duced water use, reduced fees from
sluggish development, or other factors
affecting revenue receipts or operating
and capital expenditures compared
with the f inancial plan. Figure 7
shows the tracking that the city of
Atlanta, Ga., performs on a monthly
basis for its water and sewage system
revenues so that proactive steps can
be taken if significant deviations from
planned revenues occur. In Atlanta's
case, tracking showed close alignment
between projected and actual revenues
through December 2008.

2004
I

2005
I

2006 |
Year

2007
I

2ooa
I

2009
I

utility's diverse interests can result in
a more realistic assessment of the
likelihood of external factors and the
appropriate strategies for action.

Support from utility system cus-
tomers regarding necessary rate
increases is more impona nt than ever
in today's financial climate. Afford-
ability analyses must reflect changes
IO customer income from increased
unemployment, underemployment,
and other costs. Engaging customers

and other stakeholders in the finan-
c ial planning process should be
inc reased-not  reduced- in t ight
financial times, to increase the likeli-
hood that boards of directors, city
councils, and other governing bodies
will approve requested adjustments
to rates and other revenues.

Avoiding Rate Shock: Making the
Case for Water Rates (AWWA, 2004)
offers case studies of successful
stakeholder engagement and recom-

A great deal of the initial atren-
tion related ro the current financial
crisis has focused on utility capital
budgets and financial plans. This is
not surprising, because the crisis
had an immediate and dramatic cf-
fect on utilities' access to funding
for CIP programs. Trade journals
and other media also highlighted
the dramatic increases in interest
rates for those able to access the
municipal bond market.

In developing a strategic response
to the financial crisis, the decisions
that utility managers make regarding
their  operat ing budgets  may be
equally important in terms of  the
financial health and overall sustain-
ability of their systems. Faced with
operating budget deficits as a result
of declining sales or fee revenues,
managers may be forced to make
near-term reductions in operating
expenses. Because economic experts

a2 APML 2009 I JOURNAL AWWA » ll)l:4 I MATICHICH
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Capital Fantasts Deli Vu

More rapid growth as the economy
recovers faster than initially expected

Flextbllity In enforcement, more focus
on discretionaryprojects

Utility qualifies for federalstimulusplan
funding plus ready access ro bond market

Prices down as contractorsscramble
for work

Growth continues at recent
levels

Status quo level of
enforcement

Traditional sources for
funding

Pricesstay relatively stable

i

FIGURE 7 Revenue tracking for Atlanta, Ga., through December 200B

3
4ac,non.0on- -*- Projected cumulative combinedbilled waler and sewer revenues

-A.- Actual cumulative combined ballad water and sewerrevenues

1so.o0o,nuo-

$168,930,588

5188,088,899

o
8
.5:
E
:1
o

e asc,n<xz,ooa-
m
8 ao0.0oo,ooe-
x.
3 259,080,808-
'F
8 2na.uau,ooo-
IL
u
2
E

100,0G0,000'

5G,008,GOD'

o July' Aug.' Sept' Oct.° Nov. r Dec.' Jan., Feb. x Mar., Apr. I May 'June'

Month

ceases and have similar distribution
system profiles, its costs for chemi-
cals, energy, labor, or odder driving
components of operating costs are
higher for reasons that can be ad-
justed to reduce operating costs.

For example, if  a utility's cus-
tomer service cost per account (as
represented by the dashed line in
Figure 8) is substantially higher than
those for other utilities in its size
class and geographic area, there may
be protocols used by peer utilities
that could reduce costs.

vary in their prognosis for how long
Ir will rake for the overall economy to
return to a more positive track, deci-
sions on what to defer or delete from
operating budgets may need to be
sustained over a multiyear period.

Managers may view themselves as
having l imi ted and unf or tunate
choices. For example, many utilities
only recently started more proactive
repair and replacement (R8cR) of
aging system assets. Often, these asset
management programs are Ar least
partially funded through operating
fund resources. To cancel or slow
down these important R8cR programs
puts utilities back on a path toward
greater risk of asset failure as well as
long-term greater financial exposure
from possible future expenditures for
emergency replacement of failing
assets. Utility managers may view
themselves as being faced with tough
decisions regarding whether ro defer
these R8cR programs, deplete operat-
ing reserves, or reduce other necessary
operating budget activities.

Before possibly identifying and
implementing one of these strategies
(with resul t ing negat ive conse-
quences), it may be worthwhile for
utilities to explore whether they can
reduce or eliminate the need for
such actions through a careful re-
view of  opportunit ies for opera~
tonal efficiency.

By conducting a process bench-
marking study, a Lxtiiity may find
that compared with peer utilities
that use the same treatment pro-

INVESTIGATE OPPORTUNITIES

FUR OUTSIDE FUNDING/NEW

FUNDING

to explore opportunities for outside
funding or new/creative funding
sources. Although the American Re~
covary and Reinvestment Act of 2009
(the "economic stimulus" bill) has
received wide media attention, it will
provide funding for only $2 billion of
drinking water projects, a small frac-
tion of the total capital needs.

Drinking water utilities requiring
funding for their capital programs
will probably look elsewhere for
financial relief in funding. There are
several examples of potential external
options that are worth tracking-

Expanded state financial support.
W ith the current f iscal situation,
state governments are also f inan-
cially pressed. However, stare credit
ratings, backed by the revenue-gen-
erating capabilities of property own-

Given the challenges associated
with raising rates and fees in a dedin-
ing economy, it is sensible for utilities

TABLE 2 Determining external drivers and range of scenarios

Scenario

External Drivers Leaner and Greener
|

Growth and
development

Degree or regulation

Sales decline even faster as economy
continues !o erode

Funding

Prices

Stricter agency enforcement on
mandates, no relief on schedule

No stimulus funds available,
problems accessing bond market

Mala: price increases In key
materials and supplies, such as
chemicals,

MATICHICH I 1D1:4 u JOURNAL AWWA 1 APRIL 2009 BE
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FIGURE 8 Customer service cost
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For their contributions to this
article, the author thanks The Bond
Buyer, for permission to use bond
yield information; Larry Catalano,
direc tor of  the Capital Program
Division at Aurora Water, Colo., for
permission to include the capital
improvement program priorit iza-
tion case study; Robert J. Hunter,
commissioner of watershed man-
agement for the city of Atlanta, Ga.,
for permission to include the exam-
ple of  f inancial tracking; and nu-
merous water industry managers
and finance professionals who have
provided insights regarding their
strategies for addressing the changed
financial circumstances,

in for a government entity such as a
municipality that wants to partner
with a private party to meet a public
need, as defined by law. Congress has
capped the amount of PABs that each
state can issue. Removing the volume
caps would increase the likelihood
that PABs could be used as a source
of f inancing for more water infra-
structure projects.

Other private equity investment/
participation. Beyond PABs, there
are other forms of  private equi ty
inves tment  that  may  f i l l  gaps  in
availabil ity of municipal bonds for
some utilities. More widespread use
of various publ ic  private partner-
ships-such as asset  t ransfers  or
pr ivate f inanc ing for projec ts  by
development groups able to provide
f inanc ing as  par t  o f  t he pro jec t
package-might be explored where
there are  c r i t i ca l  i n f ras t ruc ture
needs but no conventional munici-
pal financing available.

ABDUTTHEAUTHOR
Mike A/Iah'd7icl7 is
the global teclmol-
ogy leader fat
Financial Services
in the Water Indus-
try for CHZM
HILL, 901 New
York Ave., NW

Ste. 5100 West, Washington, DC
20001 ; MichaeI.Maticbich@c}:l2m.
com. He has led strategic financial
planning, rate shidies, CIP planning
and prioritiwtion studies, and man-
agement consultingstudies, for water,
sewer; and stormwater utilities for
more than 20 years.
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AWWA, 2004.Avoiding Hate Shock: Making the
Case for Water Rates. AWWA, D invar.
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ere and businesses/residences within
the state's larger jurisdictions, are
higher than those of  many of  the
communit ies  wi th in them. As  a
result, more communities are taking
advantage of state-pooled bond pro-
grams that use the state's credit rat-
ing, along with local credit ratings,
to secure funding for capital pro-
grams. In addition, in light of lim-
ited federal funding through the
stimulus program, some stares pro-
vide addit ional access to s tate-
revolving fund loan and grant pro-
grams for infrastructure projects.

Federal legislative relief. Several
forms of federal legislative relief are
under consideration.

• Representative Barney Frank
(D -MA)  and other  members  of
Congress continue to advocate for
additional financial help for munic-
ipal entities (including utility sys-
tems) that are experiencing chal-
lenges in accessing the municipal
bond market. Representative Frank
is developing legislation to allow
the Treasury Department to pur-
chase municipal bonds or to provide
credit enhancement (such as guaran-
tees for munic ipal ent i t ies) that
could be purchased under a Federal
Reserve System program.

• Congressman Bill Pascrell (D-NJ)
and others in Congress are developing
legislation that would make it easier
to use private activity bonds (PABs) to
finance water infrastructure projects.
PABs are a form of tax-exempt financ-

In these changed financial times,
utilities need to be more nimble than
ever to survive and thrive. Custom-
ers and other stakeholders will con-
tinue to expect quality service, but
will be looking for even greater doc-
umentat ion of  the need for  rate
increases requested by utility staff.
The ability to document and justify
rate and fees increases to support
priority capital programs and oper-

The Bond Buyer,2009. Municipal! Bond Buyer,

Weekly Market Statistics, Bond Buyer

Indexes, 2009. www.bondbuyer.com.
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ARIZONA WATER COMPANY'S RESPONSES TO
RESIDENTIAL UTILITY CONSUMER OFFICE'S

FOURTH SET OF DATA REQUESTS
WESTERN GROUP RATE APPLICATION

DOCKET NO. W-01445A-15-0277
January 19, 2016

Company Response Number: RUCO 4.05

Q. San Gabriel Valiev Water Company - Lung-Term Debt - Admit that on November
1, 2011, Arizona Water Company's affiliate, San Gabriel Valley Water Company,
availed itself of the opportunity to reduce its embedded cost of debt by issuing
$30,000,000 of 10-year term, non-amortizing mortgage bonds at an interest rate of
3.75% per annum (See attached Schedule A-24, "Account 210 - Bonds," as filed in
San Gabriel Valley Water Company's 2014 Annual Report with the CPUC).

San Gabriel Valley Water Company issued the referenced bonds for the purpose of
repaying $300000,000 in short-term debt issued under a line of credit to finance the
construction of utility plant. The applicable interest rate on San Gabriel Valley Water
Company's line of credit was, and remains, lower than 3.75%. Therefore, Arizona Water
Company cannot "admit" that San Gabriel Valley Water Company "availed itself of the
opportunity to reduce its embedded cost of debt..."

Response provided by:
Title:
Address:

Joel M. Raker

Vice President - Rates and Revenues
3805 N. Black Canyon Highway
Phoenix, AZ 85015

A.

l o f t



ATTACHMENT 14



ARIZONA WATER COMPANY'S RESPONSES TO
RESIDENTIAL UTILITY CONSUMER OFFICE'S

FOURTH SET OF DATA REQUESTS
WESTERN GROUP R.ATE APPLICATION

DOCKET no. W-01445A-15-0277
January 19, 2016

Company Response Number: RUCO 4.13

Q. Capital Structure Rebalancing - In view of (i) the significant increase to AWC's
equity component over the 6-year period, December 31, 2008- December 31, 2014
(as discussed in RUCO 4.11), (ii) the total dividend distributions made by AWC over
the 6-year period, 2009-2014 (as presented in RUCO 4.12), (iii) the prevailing low
interest rate environment of the last seven years, and (iv) the Company having been
placed on official notice, in Decision No. 73736, that the Company's 6.82 percent
cost of long-term debt seemed "high considering the current market," please
respond to the following:

1) Indicate to what extent, if any, the Company considered effectuating a
rebalancing of AWC's capital structure, wherein the Company would seek
Commission authorization to issue new low cost debt, the proceeds of which
would then be used to purchase (i.e., replace) equity so as to reflect a higher
amount of debt in the capital structure;

2) To the extent the Company has considered a rebalancing of AWC's capital
structure as a financial/capital budgeting alternative, but elected not to pursue
that course of action, provide a detailed explanation as to all reasons why the
Company decided against rebalancing AWC's capital structure; and

3) Admit that other water/wastewater utilities subject to the Commission's
regulation have availed themselves of the opportunity to rebalance their capital
structures in order to replace high cost equity with low cost debt (See Pima
Utility Company, Docket No. W-02199A-11-0403; and Liberty Utilities Corp.
(Black Mountain Sewer)Docket No. SW-02361A-15-0206).

A. 1) Arizona Water Company has not considered issuing debt for the sole purpose of
"purchasing" equity, as its capital structure is already balanced. However, Arizona
Water Company has explored the option of redeeming currently outstanding general
mortgage bonds. (See Arizona Water Company's response to RUCO data request
4.06, part 3.)

2) Arizona Water Company has not considered issuing debt for the sole purpose of
"purchasing" equity, as its capital structure is already balanced,

3) No. Arizona Water Company does not have the information or data necessary to
acknowledge what "other water/wastewater utilities subject to the Commission's
regulation have avai led themselves of.. ." Notwithstanding this, Arizona Water
Company will accept RUCO's assertion regarding Pima Utility Company and Liberty
Utilities Corp.

Response provided by:
Title:
Address:

Joel M. Raker

Vice President Rates and Revenues
3805 N. Black Canyon Highway
Phoenix, AZ 85015

loft
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i7 BEFORE THE ARIZCNA CORPORATION COMMISSION

8
DOCKET no. W-01445A-00-0749

9
ARIZONA CORPORATION, FOR AN

10 CERTIFICATION OF
PUBLICATION

11

IN THE MATTER OF THE APPLICATION )
OF ARIZONA WATER COMPANY, AN >

)
ORDER AUTHORIZING THE ISSUANCE )
AND SALE OF $25,000,000 OF
ADDITIONAL GENERAL MORTGAGE )
BONDS IN MORE THAN ONE FINANCING )

)
>

12

13

14
The Comlnission's Staff has requested that Arizona Water Company (the "Company")

provide public notice of its application for approval of financing as tiled herein.

15

16

IT IS HEREBY CERTIFIED that the Company published notice of its application in this
matter in the newspapers and counties and on the dates set forth below. The newspapers are of
general circulation in the counties shown.

17
1. The Arizona Daily Star February 2, 2001 Pima

18
2. Tuscon Citizen February 2, 2001 Pima

1 9
3. The Arizona Republic January31,2001 Maricopa

20

21
Affidavits of publication of the notice and/or tear sheets showing proof of publication are

marked "Exhibit A" and attached hereto and by reference made a part of the original of this
Certification.22

t

E

23 RESPECTFULLY SUBMITTED this fQ(1~day of Eebruary, 2001 .

24 ARIZONA WATER COMPANY

25 |

( J J
26

R.W. Geake
Vice President & General Counsel27

28
-1-

I

U:\BON DS\CERT OF PUBLICATION DOC
RWGZJRC 108:592116/01

By:

D
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n

Original and ten (10) copies of the
foregoing tiled this I A. day of
Egbruary, 2001 with:

1

2

3

4

5

Docket Control Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

A copy Qfthe foregoing was mailed
7 this l(zr*f~ day of February. 2001 to:
6

8

9

10

Lyn Farmer
Chief Administrative Law Judge
Hearing Division
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix, Arizona 8500711

12

1 3

14

Deborah Scott
Director, Utilities Division
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix, Arizona 85007

15

16 .4 ¢
17

18

19

20

21

22

23

. 24

25

26

27

U:\BONDS\CERT OF FUBLICATIONDOC
FWG:JRC 1082582/16/91

By:
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EXHIBIT A

av STAR PUBLISHING COMPANY

Tucson, Arizona

I

i

STATE OF ARIZONA)
COUNTY OF PIMA)

<

Janice Anderson, being first duly sworn deposes and
says: that she is the Legal Advertising
Representative of the STAR PUBLISHING COMPANY, a
corporation organized and existing under the laws
of the State of Arizona, and that the said STAR
PUBLISHING COMPANY prints and publishes The Arizona
Daily Star, a daily newspaper printed and published
in the City of Tucson, Pima County, State of
Arizona, and having a general circulation in said
City, county, State and elsewhere, and that the
attached

Le 1 I M

was printed an<§ published correctly in the entire
issue of the said The Arizona Daily Star on each of
the following dates, to-wit: :

ebw0w9 3% 900 (

subscribed and sworn to before me this
of F€/i'Jf\'<>~»'3, 919° 4

No t:
'EM

F

I
My commission expires

~~»- ..,-....., .. . v

TNI AD NO I 183453



Exrznsrm A AFFIDAVIT OF PUBLICATION

Ie
O*

THE ARIZONA REPUBLIC

93

STATE OF ARIZONA
COUNTY OF MARICOPA ss.

TM

8.2
W

TOM BIANCO, being first duly sworn, upon oath deposes
and says: That he is the legal advertising manager of the
Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona,by Phoenix Newspapers Inc.,
which also publishes The Arizona Republic, and that the
copy hereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.

The Arizona Republic

JLIUI

January 31, zool

g u">'" f

Sword to before me this
1 " day of
February A.D. 2001

I

.

- ML reAL
GLORIA

MAR\COPA GOUNW
My Gomez :ws Mc

5 2 2  v ">>"\&8

om
S A LO IV A R
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EXHIBIT A

r
v

4 CITIZEN PUBLISHING COMPANY

Tucson, Arizona

a5
3 1

5

x

I
4

STATE OF ARIZONA)
COUNTY OF PIMA)

;'§-»

z

Janice Anderson, being first duly sworn deposes and
says : that she is the Legal Advertising
Representative of the CITIZEN PUBLISHING COMPANY, a
corporation organized and existing under the laws
of the State of Arizona, and that the said CITIZEN
PUBLISHING COMPANY prints and publishes the Tucson
Citizen, a daily newspaper printed and published in
the City of Tucson, Pima County, State of Arizona,
and having a general circulation in said City,
County, State and elsewhere, and that the attached

*
4

a

L / /UoT<¥€»

was printed and published correctly in the entire
issue of the said Tucson Citizen on each of the
following dates, to-wit :

<'i NQ>/3 9 )

,//fL9'(¢t~41~

8'0o(

? daySubscribed and ,swcprn to before me this
of 449 QQ f 919 o 1

Notary Pulz'lic OFFKMALSEIKL
CARLA D. GAMEZ
taornnvvuauc-naman*

F m m c o u m v
MvG€rlm.El¢llll$0\Bf38f04

My commission expires 888
TNI AD NO IYEQS7

455' cm
00N47;3448



ORLGINAB.

21196 pea -q 132: #4 Li

1

2

3

4

5

Jeff Hatch-Miller
Commissioner-Chainnan

Marc Spitzer
Commissioner

William A, mundeil
Commissioner

Mike Gleason
Commissioner

Kristin K. Mayes
Commissioner

AZ CGRP COMMISSION
DGCUMENT CONTROL

BEFORE THE ARIZONA CORPORATION COMMISSION

W-01445A-05-08868

9

10

IN THE MATTER OF THE APPLICATION OF
ARIZONA WATER COMPANY, AN ARIZONA
CORPORATION. FOR AN ORDER AUTHORIZING
THE ISSUANCE AND SALE OF $25,000,000 OF
ADDITIONAL GENERAL MORTGAGE BONDS IN
ONE OR MORE FINANCINGS

CERTIFICATION OF
PUBLICATION

16

20

22

The Commission's Staff has requested that the Company provide public notice of its

application for approval of financing as filed herein

IT IS HEREBY CERTIFIED that the Company published notice of its application in this

matter in the newspapers and counties on the dates set forth below, The newspapers are of

general circulation in the counties shown

The Arizona Daily Star January 10, 2006

The Arizona Republic January 10, 2006 Maricopa

Affidavits of publication of the notice and/or tear sheets showing proof of publication are

marked "Exhibit A" and attached hereto and by reference made a part of the original of this

Certification

RESPECTFULLY SUBMITTED this AM _day of February, 2006

ARIZONA WATER COMPANY
25

By: , .» &J@

R.W. Geake
Vice President & General Counsel

U2\gQNDS\,5ERIE5l(2Q(]5\0Elq1'IF1€Af€ OF pusLlcA1lon_znou_uzos20oa.Doc
RWG;LARI 0n~s1 vo/oe
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1

2 Qriginal and thirteen (13) copies delivered
this 9'*' February, 2006. to:

3

4

5

Arizona Corporation Commission
Docket Control Division
1200 West Washington Street
Phoenix, Arizona 85007

6

7
A copy of the foregoing was mailed this
L day of February, 2006, to:

8

9

10

Hearing Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

11

12

13
W,

14

15

16

17

18
I

19

20

21

22

23

24

27

28

25

26

. 4
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By:



AFFIDAVIT OF PUBLICATION

EXHIBIT "All

THE ARIZONA REPUBLIC

14 ¢ I • 01 o

•

.

iUu1nI

STATE OF ARIZONA
COUNTY OF MARICOPA SSI

:era

1

Diana Chavez, being first duly sworn, upon oath deposes
and says: That she is a legal advertising representative of the
Arizona Business Gazette, a newspaper of  general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix NewspapersInc.,
which also publishes The Arizona Republic, and that the
copy hereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.1.4. 4 1,4*4, .I

i v

. .45. . : \

I,
The Arizona Repuhlk

.1':,1E.!'.1?l

M i  I

re January 10, zoos

he »y

I I

: : . -Y! '_

1*°~'s-'~5=v"llfii»:t are; g

0.

1

Sword to before me this
1 o"' day of
January A.D. 2006

..¢..¢..A..¢.......¢...¢.. -r'-a.~¢ =.--am

I

Qggary Public



EXHIBIT "A"
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A n n ' .

STAR PUBLISHING COMPANY

Tucson, Arizona

.
I.
I
I

.
I

STATE OF ARIZONA)
COUNTY OF PIMA)

I

is.

a m -  _  ;
n shall bner

WW
I

Cezar Dur of, being first duly sworn deposes and says:
that he is the Legal Advertising Representative of the
STAR PUBLISHING COMPANY, a corporation
organized and existing under the laws of the State of
Arizona, and that the said STAR PUBLISHING
COMPANY prints and publishes The Arizona Daily
Star, a daily newspaper printed and published in the
City of TUcson, Pima County, State of Arizona, and
having a general circulation in said City, County, State
and elsewhere, and that the attached

MG

Legal Notice

was printed and published correctly in the entire issue
of the said The Arizona Daily Star on each of the
followingdates,to-wit: January I U /  Z0 O  Te  .

934
"T

l

I

I

Subsc 'bed and swornto before me this Z . day of
. `l*`¢brpafy 1 Zoo 8

.' Notary Public

SILVIA n VILDEI
n x v m n u - n u u m

a w 12/15109

I

My Commission expires

TNI AD no. WZ39/7

hi



CERTIFICATION OF PUBLICATION

The Commission's Staff has requested that Arizona Water Company (the "Company")

provide public notice of its application for approval of financing as Filed herein.

IT IS HEREBY CERTIFIED that the Company published notice of its application in this

matter in the newspapers and counties and on the dates set forth below. The newspapers are of

general circulation in the counties shown.

1.

2.

January 10, 2008

January 9, 2008

Pima

Maricopa

The Arizona Daily Star

The Arizona Republic

Affidavits of publication of the notice and/or tear sheets showing proof of publication are

marked Exhibit A and attached hereto and by reference made a part of the original of this

Certification.

_IAN 22 2008
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uzvaoncslseoles M2001\cEtmv=lcATlon or pusucA'rIon_z2 JAWARV :ounce
a w e LAW I 15:451 I : m l

Rx

3

2

4

1

COMMISSIONERS

BEFORE THE

ORIGINAL

21383 J,-'~.?I 22 A Q: SL!
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RATION COMMISSIUIW
09p

5

6

MIKE GLEASON, Chairman AZ
WILLIAM A. MUNDELL
JEFF HATCH-MILLER
KRISTIN K. MAYES
GARY PIERCE

7

s DOCKET no. W-01445A-07-0703

9

10

11

IN THE MATTER OF THE APPLICATION OF
ARIZONA WATER COMPANY, ANARIZONA
_t:oRpo1iATron;For ANDRDER
AUTHORIZING THE ISSUANCE AND SALE
OF $35,000,000OF ADDITIONAL GENERAL
MORTGAGE BONDS IN ONE OR MORE
FINANCINGS »

12

13

14

15

16

17

18

19

20

I

l
!

21

22

23

24

25

26

27

28
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RESPECTFULLY SUBMITTED this 22Nd day of January, 2008.

ARIZONA WATER COMPANY

1

2

3

4

5

6

7

8

By: MME
Robert W. Geake
Vice President and General Counsel
ARIZONA WATER COMPANY
Post Office Box 29006
Phoenix, AZ 85038-9006
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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1 Original and thirteen (13) copies of the foregoing filed this 22Nd day of January, 2008 :

2

3

Docket Control Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 850074

5 A copy of the foregoing application mailed this 221\d day of January, 2007 to:

6

7

8

Ernest G. Johnson
Director
Utilities Division
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
TiOenix, Arizona 850W9

10

11

12

Lyn Farmer
Chief Administrative Law Judge
Hearing Division
ARIZONA CORPORATION COMMISSION
1200 West Washington Street
Phoenix, Arizona 8500713

14

15

16 By: I9/~44<~\

17

18

19

20

I

s
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I

I 21
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23

24

25

26
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28
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I

EXHIBIT A

TUCSON'S NEWSPAPERS
I

Tucson, Arizona

STATE OF ARIZONA)
counTy OF PIMA)

Debbie Capanear, being first duly swam deposes and
says: that she is the Legal Advenlslng Representative
of the TUCSON'S NEWSPAPERS COMPANY, a
corporation organized and existing under the laws of
the State of Arizona, and that the said TUCSON'S
NEWSPAPERS PUBLISHING COMPANY prints and
publishes the Arizona Daily Star and Tucson Citizen,
daily newspapers printed and published in the City of
TUCson, Pima State 0f-A'a2aaa7§tiHi§via§'a .
general drculatlon in said City, County, State and
elsewhere, and that the attached

Legal Notlce

was printed and published correctly in the entire issue
of the said Arizona Daily Star and Tucson Citizen on
each of the following dates, to-wit:

w,900 K
¢

Q AMM

F'4'-...

_
Subscribed and .om to before me thy I N day of

\aN\' \ 0
Jet

.,:__ .
.snuuuuu

Ar lu-

Notary Public
992/64/6

, SILVIA H EZ
notary Publlc - Arizona
Pima County
Expires 12/15/09

TNI AD no.

My commission expires

100970 04

I



Exmnlr A
Q

AFFIDAVIT OF PUBLICATION

THE ARIZONA REPUBLIC

STATE OF ARIZONA
COUNTY OF MARICOPA ss.

M

:pa

Mark Gilmore, being first duly sworn, upon oath deposes
and says: That he is a legal advertising representative of the
Arizona Business Gazette, a newspaper of  general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix Newspapers
Inc., which also publishes The Arizona Republic, and that~
the copyhereto attached is a true copy of the advertisement
published in the said paper on the dates as indicated.

The Arizona Republic

1%
January 9, 2008

null-
E'wn:1ai\9§ 0

MQ
Sword to before me this
9TH day of
January A.D. 2008

NotaryPublic
....

| I |

... - I

MARILYN GREENWOOD
-Arizona

my comm wles My ea. 2011
|  l  |  n I l .  I

Notary Publlc
Maricopa C9un*y

I.l u
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Utilities: It takes a litter

john Waggoner, USA TODAY 7 am. EST December 12, 2014

Utilities stocks are the fluffy puppies of the stock market. They are solid, stable businesses -- hey,
who doesn't love electricity? -- and they dole out nice little dividend treats on a regular basis.

Utilities are so mild-mannered that they were long called "widow and orphan stocks" because
brokers could sell them to widows and orphans without getting sent to the Security and
Exchange Commission's doghouse. They were that sweet and adorable.

By and large, they still are. But if you're retired, or nearing retirement, you need to choose your
utilities stocks and funds carefully. If you're really smart, you'll use utilities as one of a litter of
income-producing investments.

Utilities come in many breeds, although electric utilities are what most people think of when the
sector comes up. But most utility mutual funds include telephone, water and pipeline companies
in the mix.

The stocks have long been popular with retirees and other income-oriented investors. Electric
utilities tend to be well-regulated and well-managed and pay out much of their profits in
dividends. The Dow Jones Utility index yields about 3.4%. Duke Energy (ticker: DUK), the
largest diversified utility in the Standard & Poor's 500 stock index, has a dividend yield of
3.83%, which looks pretty good when compared with the 10-year Treasury note, which yields a
miserly 2.18%.

Of course, a Patagonian Hellhound looks good when compared with a 2. 18% yield. After all, the
consumer price index, the government's main gauge of inflation, has risen 1.7% in the 12 months
that ended in October. Utility yields are higher than many competitors, but they're still low on an
absolute basis.

If you choose to invest in a utilities fund, rather than an individual stock, you probably won't get
a yield remotely near 3.4%, because funds typically take their expenses from the dividends they
receive. Prudential Jennison Utility B, for example, has a 1.41% dividend yield, according to
Morningstar, the Chicago investment trackers. Wells Fargo Utility and Telecommunications A
has a l.59% dividend yield.

If you're taking withdrawals from your utility fund, you may find that they aren't necessarily a
safe harbor. We had Morningstar look at what would happen to an investor who invested
$100,000 in a utility fund in January 2000 and took an initial annual withdrawal of 5%, or
$5,000. (That's 416.67 a month). Each year, our hypothetical investor gave herself a 3% raise to
account for inflation.



Her results would have varied wildly, depending on the fund she chose. Had she invested in
Prudential Jennison Utility B - the fund with aforementioned low yield - she'd have $210,367 in
her account, even after withdrawals.

But she would have run out of money in three out of the 14 funds Morningstar examined. Had
she invested in Fidelity Advisor Utilities A (FUGAX), she would have run out of money in
August 2011. Two other funds would have run out of money: Fidelity Select Utilities Portfolio
(FSUTX) and Fidelity Telecom and Utilities (FIUIX).

Several others would have been terminally depleted. Rydex Utilities (RYAUX) would have left
her with about $18,500. American Century Utilities (BULIX) would have left her with about
$36,000.

Naturally, any hypothetical has caveats. January 2000 was about the worst time to buy any stock
fund: It was the eve of the tremendously destructive bear market of 2000-2002, followed by the
even more destructive bear market of 2007-2009.

Not all utilities funds are geared toward retirees. Fidelity Advisor Utilities' prospectus states that
it seeks capital gains, not income. It, like many of the Fidelity sector funds, is geared toward an
investor who wants price appreciation, not cash dividends. (This is why you should always read
your prospectus.)

Clearly, it's not a good idea to buy anything on the eve of a massive bear market, even normally
docile utilities stocks. This year, the average utility fund has gained l3.5%, vs. 11.6% for the
S&P 500 with dividends reinvested. In utility land, that's a very, very good year,

Much of that goodness comes from the boom in energy, particularly natural gas. In a way,
utilities are an energy play: As energy prices fall, so do expenses for utilities. Moreover, there's a
huge demand for natural gas pipelines and infrastructure. "We have been more positive on
infrastructure side, more cautious on generation side," says William Ferer, president of Reaves
Asset Management.

Reaves Utilities and Energy Infrastructure (RSRFX) has nearly 25% of its assets in energy.
Though that's a big bet, other utilities funds are betting on energy as well. Franklin Utilities
(FKUTX), this year's top-performing utility hind, has 10.6% of its assets in energy, according to
Morningstar. ICON Utilities (ICTUX) has 8.42% of its assets in energy.

For many funds, investments in energy master limited partnerships, which typically own and
operate natural gas pipelines, is a logical step. The MLPs throw off good dividends, and they arc
just one step removed from generating electricity. As coal power goes offline, many utilities are
converting to gas or building gas-fired generators.

Anyone who has lived through the past week knows energy prices can be volatile. Derrek
Rollingson, manager of ICON Utilities, says the sector is slightly undervalued, but after this
year's sunup, you need to be fairly selective. "At the beginning of the year, you could have used a
dartboard to pick them," he says.



If you're investing in utilities for income, you should look for funds that keep expenses low. The
less you give to your fund, the more you'lI have for you and your dog. Vanguard Utilities ETF
(XLU) charges just 0. IN% a year - or $12. a year for a $10,000 investment. Yield: 3. 10%.
Utilities Select Sector SPDR charges 0.l5%, or $15 a year, and yields 3.24%.

If you're an income investor, the days when you could put your money into utilities and spend
the rest of your time romping with Rover are gone. Make sure you have a diversified income
portfolio: dividend-paying stocks, convertible bonds, cash and others. You want your back yard
to go to the dogs - not your retirement income.
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Insights into declining single-family residential water demands
WILLIAM B. DEOFIEO 1 AND PETER w. MAYEFN

1Aquacrafr Inc. Water Engineering and Management

Water use, especially indoor use, in single-family residences has

declined since 1995 and is expected to continue to do so as new

technologies enter the market. This conclusion is unavoidable

when empirical data from residential end use studies dating back

to 1995 are compared. Furthermore, the observed declines in

indoor use are not related to economic conditions-the bulk of

the data used for the analys is  were taken before the 2008

recession. This article presents key data and findings from a

16-year data collection effort and closely examines changes in

water use over that time as well as the potential for additional

residential demand reductions in the future. The demand data

presented here show patterns in single-family indoor and outdoor

demands and provide a basis for future water supply planning

and conservation program design.

KEYWORDS. end uses, models of residential water demand, residential, trends in residential water demands, water demands, water use

Water use in categories such as leakage and excess irrigation
tend to be skewed by a small number of homes with large use
in these categories. Skewed use raises the average for the group
as a whole, whereas most households used significantly less than
the average.

• Finding ways of targeting and reducing excess use in these
skewed end-use categories remains an important challenge for
demand-management efforts (Aquacraft, 20] la, 201]b).

• Trends observed in the data strongly suggest that typical
indoor household water use will decrease further in the coming
years barring wholesale abandonment of the efficiency improve-
ments developed over the past decade (Aquacraft, 201 la, 2.011b).

These findings have important implications for water supply
planning. If future demands are based on historic consumption
patterns rather than new lower-demand patterns, raw water
requirements will be overestimated and expensive, and potentially
environmentally damaging new supply projects could be devel-
oped needlessly. Reduced residential indoor and outdoor demand
is the payoff for years of water conservation efforts made by
water utilities, conservation professionals, policymakers, and
others. Unless these water demand reductions are accepted as
permanent by water planners, the reductions will not have the
benefits intended by the programs from which they arose.

FOUR KEY END-USE STUDIES

This article summarizes end-use data from a series of single-
family residential studies over time and compares indoor and
outdoor water use in order to demonstrate how water use is
changing and what these trends suggest for water planning.
Utilities need to know how low household and per capita water
demands are likely to fall and what factors affect these demands.
The data offer some reliable relationships on the question of
future water demands.

Water use in single~family residences has declined since 1995,
and this trend is expected to continue as new technologies enter
the market. These declines are not a result of the 2008 reces-
sion-the majority of the data were collected before the last
quarter of 2008 when the recession began. The data show clear
decreases in household and per capita indoor water use over time,
and additional indoor demand reductions are likely as high-
efficiency fixtures and appliances further saturate the market. Key
findings of the analysis are summarized here.

1 Indoor water use for a family of three was observed to
decrease from 187 god per household in the Residential End
Uses of Water Study (REUWS; Mayer et al, 1999) to 162 god
per household in the California Single-family Water Use Effi-
ciency Study (CSFW/UES; DeOreo ct al, 2011) and to 132 god
per household in the New Single Family Home Study (NSFHS)
prepared for the US Environmental Protection Agency (USEPA;
DeOreo, 2011a). The end-use data for these studies were col-
lected in 1996, 2007, and 2006, respectively.

Data collected in 2002 and 2006 reported indoor water use
for a family of three in two sets of homes that were modified by
retrofits or by design to use less water dropped to 117 and 107 god
per household, respectively (DeOreo, 201 la; Aquacraft, 2005).

• In the above referenced studies, the greatest reductions at the
end-use level were seen in the toilet and clothes washer categories.
Water use in other indoor categories was more variable (DeOreo,
2011a; DeOrco ct al, 2011).

I

Since 1995 a methodology developed by the authors-fiow
trace analysis-and the analytic software they created have been
used in major residential end-use studies. Data for this article
were drawn from four key end-use studies (REUWS, USEPA
Combined Retrofit Report {Aquacraft, 2005], NSFHS, and CSF-
WUES) conducted by the authors. These four studies provide
water use information from five groups of homes based on the
period from which they were sampled or types of fixtures and
appliances in the home.

201 z © Amerlcan Water Works Assoclatlon
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NSFHS

•

REUWS. Conducted for the Water Research Foundation, this
baseline study (Mayer et al, 1999)collectedwater use data from
1,188 single-family homes served by 12 water agencies in the
United States and Canada. These served by provide information
on water use patterns circa 1996-97. Most of the homes in this
study were constructed before implementation of the Energy
Policy Act of 1992 (USDOE, 1992) and relatively few had
installed newer, more water-efficient fixtures and appliances.

USEPA Combined RetrofitReport. This report (Aquacrafr, 2005)
measured indoor water use in 100 homes spread across three
utilities before and after a high-efficiency fixture and appliance
retrofit. Before the retrofit, the water use in these homes was
similar to what was found in the 1999 REUWS. After the retrofit,
indoor water use in these homes was reduced by more than 30%.
The data for this study were collected between 2000 and 2002.

. DeOreo i2011a) measured water use patterns in two
groups: a randomly selected sample of 240 "standard" new
homes drawn from nine participating utilities and a group of 36
new homes built to the WaterSense new home specification. This
study comprised the following two groups.

Standard new home group: Approximately 240 homes built
after jar. 1, 2001, were selected at random from nine water agen-
cies in Arizona, California, Colorado, Florida, Nevada, Oregon,
and Utah. These homes represent water use in new homes built to
Energy Policy Act of 1992 standards or better. The data for the
standard new homes were collected between 2006 and 2008.

Hi8h-efficiency new home group: Water use patterns at 36
new homes built to meet the WaterSense new home specification
(as of 2009), with the addition of a high-efficiency Energy Star~
rated clothes washer, were studied in 2008 and 2009 (DeOreo et
al, 2011). This sample is the most water-efficient group of homes
the authors have studied to date.

CSFWUES. For this study (DeOreo et at, 2011), 780 single-
family homes were chosen at random from the general popula-
tion in 10 water agencies throughout California. These homes
represent a snapshot of water use in existing homes circa 2007,
approximately 10 years after the REUWS.

RESEARCH APPROACH

A sample of homes was drawn from the survey respondents
for more detailed analysis including flow recording by data log-
gers, disaggregation of water use into end uses, and landscape
analysis.

• A database was prepared that included the annual and disag-
gregated water use for each study home, survey information, and
weather data.

In these studies, water use was disaggregated into the following
end-use categories: toilets, clothes washers, dishwashers, showers,
baths, miscellaneous faucets, irrigation, leaks, and special uses
such as evaporative coolers, water treatment, and pools. The flow
trace analysis technique used for the disaggregation has been
described in derail in previous studies (Mayer et al, 19995 Lewis,
1998; DeOreo et al, 1996a, 1996b)8 a derailed explanation and
validation of the technique is beyond the scope of this article.

The analytic database developed for each study enabled a
variety of computations and analyses to be completed. Water use
event data can be summarized by any of the available parameters
such as the average daily use by end-use category. The event data
for individual fixtures were analyzed to determine number of
uses, average volume per use, and percent of uses that are equal
to or less than a specified benchmark value.

in these studies, flow trace data were typically limited to a
single two-week period. Outdoor use from manual or automatic
irrigation occurring during the logging period was identified and
analyzed with respect to the use patterns during the logging
period. Because of the high variability of outdoor use over the
course of a year, a limited two-week snapshot cannot he used to
estimate annual outdoor use. Therefore outdoor use was usually
estimated for each household by taking the total annual water
use from the billing data and subtracting the projected annual
indoor use as determined from the two-week flow monitoring
period. In some cases, billed consumption data were used to
estimate indoor use usinga minimum month or average winter
consumption method, which was then subtracted from annual
use to obtain an estimate for annual outdoor use.

By combining the datasets developed for each of these four
end~use studies, the authors were afforded a unique and power-
ful tool for examining changes in both indoor and outdoor resi-
dential water use over the past 15 years. With these data, it was
also possible to determine the percent of homes meeting specified
efficiency benchmarks for end uses such as toilet flushing and
automatic clothes washing. Outdoor use efficiency was character-
ized by comparing the depth of irrigation water applied to each
landscape against the theoretical irrigation demands calculated
for each landscape using locally obtained evapotranspiration (ET)
and precipitation data. Outdoor use tends to be more variable
and unpredictable, but there are good relationships between
outdoor water use and a few key parameters that will allow
conservation planners to design better programs for managing
these demands and reducing excess irrigation.

INDOORUSE

Each of the four end-use studies in this article focused on dif~
fervent groups of single-family homes but used similar research
methods. Readers wanting a more detailed description of the
methodology are referred to the study reports themselves, which
also include discussion of accuracy and verification of the flow
trace analysis as a method of disaggregating single-family water
use into end uses.

• Each participating water agency provided one year of his-
toric monthly or bimonthly billed consumption data from a
random sample of single-family customers in its service areas.
The 311111181 water use of each sample was compared against the
average annual use of the population from which each sample
was drawn to verify that the samples were representative of their
respective populations.

A detailed mail survey was sent ro each household in every
sample to collect demographic, physical, and economic data for
modeling and statistical analysis.

D The analyses of the end» use studies are provided in the
study reports. The results from the studies are compared here
to show how the study groups' water use has changed and

2012 © American Water Works Association



FIGURE 1 Comparison of actual average daily per household
indoor use from five groups of homes
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FIGURE 2 Comparison of per household and per capita water
use normalized for a family of three
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which factors best explain their use. The analysis shows that
indoor water use is measurably reduced on both a household
and a per capita basis in the newer and more efficient homes.
The results also show that older homes can be brought to a
similar high-efficiency level through basic fixture and appli-
ance retrofits and management of leaks.

Average daily indoor use. There have been significant reductions
in residential indoor water use since the data for the 1999 REUWS
were collected. The household data shown in Figure 1 indicate a
trend in decreased household water use as consumption patterns
from standard housing stock in the 1990s are compared with the
standard new homes, retrofit homes, and Me high-efficiency new
homes. The household data  from the CSFWUES, which shows a
random sample of existing homes sampled around 2007, does not
show a significant decrease in water use a t the household level.
However, as explained in subsequent sections and shown in Figure
2, when corrected for the number of occupants in the homes, there
has been a significant reduction in per capita use.

F igu r e  2  shows the  t r end  for  r edu ced  wa ter  u se  on  both  a
household and per capita  level by normalizing the water use in
each study group for a  family of three. In the REUWS (standard
housing stock from the 1990s), a family of three used an average
of 187 god per household for indoor purposes. A family of three
in California in 2007 used an average of 162. god pet household
indoors-a  13 .3% reduct ion from the u se informa t ion repor ted
in the REUWS. A family of three in a typical new home built after
2 0 0 1  u sed  a n  a ve r a ge  o f  1 3 2  god  pe r  hou seho l d  i ndoor s -a
29.4% reduction from the data collected for the REUWS. A fam~
i l l  of three in  a n older  home tha t  wa s ret rofi t t ed wi th  wa ter -

efficient fixtures and appliances used an average of 117 god per
household indoors-a 37.4% reduction from the REUW S. Most
eff icient of all, a family of three in a new home built to W ater-
Sense specifications and with an Energy Star-rated clothes washer
used an average of just 107 god per household indoors-~a 42.7%
reduction from the REUVVS. This result shows the clear trend
toward water efficiency in indoor use and suggests that further
reductions in indoor use are likely as older toilets and clothes
washers are replaced in the future.

Comparison by end use. Indoor water use was disaggregated into
individual categories and summarized by average daily gallons
of use per household. The average daily per household water use
from the four key studies is shown in Figure 3. These data show
a dramatic reduction in household use in two major end-use
categories: toilets and clothes washers.

Although the existing homes studied in the 1999 REUWS and
the 2011 CSFWUES averaged more than 40 god for toilet flush-
ing, retrofit homes equipped with a mixture of 1.6- and 1.28-gpf
toilets averaged 20.3 god for flushing. The high-efficiency homes,
built to the W aterSense new home specif ication and equipped
exclusively with 1.28-gpf toilets, averaged 16.2 god for flushing.

The pattern for clothes washers was similar: the easting homes

averaged around 35 god for clothes washing. The high-efficiency
new homes used just under 12 god for clothes washing. These
homes were equipped with clothes washers rated at tier 3 by the
Consortium for Energy Efficiency.

Water use for showers did not show a consistent decline. The
existing homes from the REUWS and CSFWUES used an aver-
age of around 33 god for showering, whereas the two groups
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FIGURE 3 Comparison of end uses of water by study group
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of high-cfificiency homes from the USEPA Combined Retrofit
Report and the NSFHS averaged 29 god. The lowest shower use
was seen in the USEPA Retrofit Study homes, which averaged
24 god. lroriically, the high-efficiency new homes used more
than 34 god, which spoiled the downward trend. Even though
the shower flow rates in the new higlvefficiency homes were
lower than the other groups, the homes had more showers per
day and longer shower durations, which masked the effects of
the lower flow rates. Essentially, shower use was considered to
remain flat across the study groups, even though the data from
the USEPA Combined Retrofit Report suggest that lower shower
use is possible.

Faucet use did appear to decrease. The existing homes averaged
30 god, whereas faucet use in the high-efficiency homes averaged
19 god. Leakage volumes also dropped. The existing homes aver-
aged 26 god for events that were classified as leaks, whereas the
high-efficiency homes averaged 15 god. Events classified under
the "other" category were also lower in the high-efficiency homes,
whereas bathtub and dishwasher use remained essentially
unchanged. Additional details of interest on individual end uses
are given in the following section.

Changes intoilet Hush volume.The volume of water used to flush
a toilet has been reduced significantly over the past 15 years and
is likely to decrease further as more ].28~gpf high-efficiency toi-
lets (HoTs) are installed. In 1999, the average flush volume was
measured to be 3.48 gif in the REUWS (Mayer ct al, 1999). In

the 2011 CSF study, the average flush volume was measured to
be 2.8 gif. Standard new homes in the 2011 NSFHS had an aver-
age flush volume of 2.1 gif. The group of homes built to meet
the WaterScnse new home specification (high-efficiency new home
group) had an average flush volume of just 1,4 gif.

One of the most interesting results from the data analysis was
the shift in the distribution at toilet flush volumes. Figure 4
shows the relative frequencies of all the toilet flushes recorded
in the REUWS, the standard ncvv home group, and the combined
high-efficiency new home group homes from the USEPA Retro-
fit and USEPA Combined Retrofit Report studies. The volume
pattern is broadly distributed around 3.5 gif in the REUWS
group and contains a significant number of flushes at 6.75 gif
or more. in the standard new home group, the mean has shifted
downward to less than 2 gif and the distribution is much more
tightly grouped, but there are still flushes at 3.5 gif or more,
which is somewhat surprising because these were all homes in
which the expectation was to find 1.6-gpf or better toilets,
Finally, the high-efficiency homes, in which only HET models
were installed, had flushes grouped around 1.25 gif and had
relatively few flushes at more than 2 gif.

Changes in clothes washer use. Clothes washers have become
dramatically more efficient over the past 15 years. in the REU\X"S,
the average clothes washer load consumed 41 gal per load (gil
in the high-efficiency homes, this had dropped by 63% to 15 gel.
At the same time, the number of loads per day dropped by 20%,
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FIGURE 4 Changesin distributions of toilet flush volume
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TABLE 1 Showcr data comparisons

Parameter REUWS CSFWUES
Standard New
Home Group

HENH
Group

Averageminutes

Average showers/day

Average flow

Average voI..me

8.2

2.1

2.2

17.2

8.7

2.0

2.2

!82

82

1.9

2.0

!5.9

9.6

2.1

1.6

15.9

CSTWUES -Cdilania Sn¢l-Ia'nl.y Wslar up El'lcien1'y Sludy lll§NII--hl§.1 e'Iic nary
new Mme group, HEUWS -Hosdumua am Ume d Sway

TABLE 2 Faucet data

Parameter REUWS CSFWUES

Standard
new Home

Group
HENH
Group

Average uses pg: day

Average gnllors par
1.se

Average peak f'ow-
gpm

Average dU?8li¢lh-nlili

41

1.28

0.65

0.59

1.1

c.so

57

0.62

-18

G53

1.1

0.58

l.c

33

C 60

0.63

CSHNES Cm! 'efnil single 1.1r. Ly Waler Use Elioenry Sluay. lll;l\\1--41lg'l-¢!llal.\s\:\
-um none gun. QEUvJs-Has-ue'1=iaI E-J uses n' Wulor S1..ay
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resulting ill the decrease in household use for clothes washing
shown ill Figure 3.

Shower use comparison. Shower use has tended ro remain rela-
tively stable over time. Shower use comparisons arc shown in
Table I. The number of  showers per household per day has
stayed between 1.9 and ".1; the shower duration is between 8.2
and 9.6 minutes in all four studies. Although shower f low rates
were reduced in the new high-efficiency homes, significant reduc-
tions in shower volumes were not observed because the average
duration increased enough to maintain the average shower vol-
ume of around 16 gal. This explains why there is no clear down-
ward trend in shower use. It appears that, at least in these sani-
ples, simply reducing the flow rate in showerheads is not sufficient
Hy itself to cause a reduction in shower volume.

Faucet use comparison. Faucet use has decreased in both the
new and the high-efficiency homes (Table 2), but resca'ch results
indicate that this is primarily because people in the high-efficiency
homes used the faucet less frequently. Many of the faucet param-
eters shown in 'table 2 were similar across the four studies. Of

interest was that in the CSF study statistical analysis showed that
the presence of both dishwashers and garbage disposals was
associated with lower faucet use.

Leak affects. l.cakage data can he misleading. Leakage is one
of several categories of water use that tend to he skewed hy a
relatively small number of homes with high leakage rates. These
high-leakage accounts, although small iii number, have a dispro-
portionate effect on the average of the group as a whole. For
example, the leakage data from the CSFWUES group were used
to create Figures 5 and 6. Figure S shows the percentage of the
study homes that fall into the various daily leakage bins ranging
from IU to > 200 god pet' household. l-'rom this figure, the homes
in the upper hims appear fairly insignificant with only 7% at' the
houses leaking at greater than 100 god and only 4""u leaking at
more than 150 god.

ll' the data are expressed in terms of the percentage of the total
leakage volume accounted for by the houses in each him, a dif-
ferent picture emerges. Figure 6 shows that the 7% of homes with
leakage greatct than 100 god actually account for 44% of the
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FIGURE 5 Distribution of percentage of California Single-family Water Use Efficiency Study houses into leakage bins
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total leakage volume of the entire group. Likewise, the 4% of
homes that have leakage greater than 150 god account for 35 %
of the total leakage of the group. This result is not unusual, The
average leakage for the CSFWUES group was approximately 30
god per household, but the median rate was only 11 god per
household.Mostof the houses had leakage of 10 god per house-
hold or less, and the few houses with very large leaks almost
tripled the overall average.

This result suggests that leakage-reduction efforts should not
be targeted at the general population but at the houses in the top
10% of the group, which in this case would be houses with leak-
age rates of 80 god or more. These top 10% of the houses
account for 50% of the total leakage.

Household efficiency criteria. To judge the relative water
efficiency level of the homes in these studies, the authors
determined the percentage of homes in each study that met
specific criteria for average toilet flush volume and average
clothes washer load volume that indicate whether the house
was equipped with high-efficiency devices. The criterion used

for toilets was that the house had to have an average flush
volume of 2.0 gif or less to be considered meeting the high-
efficiency criteria for toilet flushing. The value used for
clothes washers was that the average gallons per load for the
house had to be less than 30 gel, which constituted a high-
efficiency machine for the study period. Figure 7 shows the
progression of homes meeting the toilet and clothes washer
criteria. in the REUWS, only 10% of the homes met the 2.0-
gpf toilet criteria and only 3% met the 30-gpl clothes washer
criteria. Ten years later, 30% of homes in the CSFWUES met
the toilet and clothes washer criteria. Not surprisingly, virtu-
ally all of the retrofit homes and new homes built to the
WaterSense specification, here combined for convenience, met
the toilet and clothes washer efficiency criteria. In addition,
fewer than half of the standard new homes met thees criteria.

Unexpectedly high flush volumes in some new homes.An unex-
pected finding from the NSFHS houses built since 2001 was that
a number of these new homes had toilet flush volumes that
exceeded 1.6 gif. In some cases, the flush volume in these homes
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FIGURE 7 Comparison of percentagesof households meeting
toilet and clothes washer efficiency criteria
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FIGURE 8 Distribution of toilet flush volumes in standard new homes built after 2001
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was substantially higher than 1.6 gif. Because of the provision
of the Energy Policy Act of 1992, standard new homes built after
2001 should all have been equipped with 1.6~gpf toilets or better,
yet the data showed that fewer than half of the homes had aver-
age flush volumes of 2 gif or less.

During the data logging study of the NSFHS group, 41,957
flushes were recorded. The distribution of the flush volumes for
the new homes is shown in Figure 8. Approximately 40% of
the flushes are S 1.6 gif, and 60% of the flushes are > 1.6 gif,
Flush volumes were recorded at up to 6 gif because some homes
were equipped with non-ultra-low-flush (ULF) toilets and many
ULF design toilets installed in the homes are actually flushing
at volumes greater than 1.6 gal. The researchers were not able
to inspect the individual toilets to determine the cause of the
overflushing, but it is likely that this is the result of both poor
adjustments by the installers and toilets that do not meet the
1 .6-gpf specification.

Pet capitause relationships. As part of the modeling effort, total
household water use (in gallons per day per household) was
generally used as the dependent variable; a range of variables
were tested for their ability to predict indoor use. In many cases,
the number of people in the house was the only continuous inde-
pendent variable that proved significant in predicting indoor
water use. In all four end-use studies discussed here, the relation~
ship between household use and number of residents was non-
linear and followed a power curve relationship. The other rela-
tionship that was observed was that the newer and more-efficient
homes had curves that were generally below the curves of the
older and less-efficient homes.

The actual relationships between household indoor use and
number of residents for the five study groups are shown in Table
3 and Figure 9. As household populations increase, water use
does not increase in direct proportion but follows a power curve
relationship that has an exponent < 1.0. The data group them-
selves as a family of curves, with the REUWS homes having the

highest daily use, followed by those in the CSFWUE5, the stan-
dard new home group, the USEPA Combined Retrof it Report,
and the high-efficiency new home group.

The implication of the nonlinear relationship between house~
hold use and the number of  residents is that water planners
should use caution when using per capita demand values for
planning. Also, when setting water budgets, the temptation to
increase budgets directly in proportion to the number of residents
should be resisted because doing so could create excessive bud~
gets for larger households.

Factors that affect indoor water use, A wide range of continu-
ous and condit ional variables were tested with respect to their
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TABLE a Indoor household demands normalized for a family of three people

Parameter
REUWS

(Bully < 1995) CSFWUES
Standard New Home
Group (Bum > 2001 ) USEPA Retrofit Study HENH Group

Number of households

Mean¢95°/> Cl-gpdpa/ household

Median-gpdper household

Per capita relationship-gpdper
household

Household use for family of three
people--gpd per household

Projected per capita use for family
of three people-gpcd

1,188

1'77;¢:5.5

1 6 0

8 7 .4 1  X  0 .6 9 %

1 B7

62.18

728

ww02
165

72.67 X 0.73%

162

53.9

302

1401100

125

66.30 X 063%

132

44.15

96

107110.3

100

50,21 >< 0.77%

117

39.0

25

105125

90

59.58 X 0.53 /o

107

35.6

Cl-confidence interval, CsFwLlEs-Catitomia Single-famity Water Use Efficiency Study, HENH htgheffciency new home group, REUWS-Resiaential Emf Uses of Water Study, USEPA-US
Environmental Protection Agency

FIGURE g Per capita use relationships in five studygroups
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•

• The presence of a nonaduit living in the home was nega-
tively correlated with water use and decreased household
water use by 42 god.

The presence of high-efficiency (ULF or HET) toilets in
the home was negatively correlated and reduced household
water use by 22 god.

The presence of a high-efficiency clothes washer was
negatively correlated and reduced average indoor water use
by 17 god,

• The presence of a dishwasher and a garbage disposal was
linked to decreased faucet use.

•

value for predicting indoor water use. The only continuous
variable that was found to be statistically significant across all
studies was the number of people in the home. These relation-
ships are shown in Table 3. Others, such as the household
income, age of the home, value of the home, number of bed-
rooms, or number of bathrooms, were not found to be signify
cant. The living area of the home was found to be significant
for some data sets, but to a smaller extent than the number of
residents.

Analysis of variance was conducted on a range of conditional
variables to sec whether they affected the household water use.
Several of these proved to be significant.

The presence of a leak of more than 100 god on the flow
trace was positively correlated with household use and increased
the average daily indoor use by 223 god.

• OUTDOOR USE
Ir was not possible to demonstrate clear trends in outdoor

water use from the four studies used for this analysis. The qual-
ity of the data for the analyses varied, and the only study groups
that the authors felt to he comparable were the CSFWUES and
the standard new home group. These two study groups provide
a contemporaneous comparison for the period around 2007 of
existing and new homes. In addition, the data from these studies
showed consistent relationships between key parameters and
outdoor use that can be used to make models of outdoor use from
which projections can be made on how varying these parameters
might affect outdoor use.

Comparison of outdoor parameters.The most important outdoor
parameters for the study groups are shown in Table 4. These
results show a relatively high degree of consistency between the
existing and new homes for the key parameters shown. All of the
variations between the new and existing homes are 15% or
less--and most of them are less than 10%.

Lot sizes and irrigated areas in the new home sample are
approximately 10% larger, but the outdoor use was 15% less
in the new homes. The average application for both groups was
close to 57 in. compared with similar reference ET values of 43
in. Both groups of homes were applying, on average, 30-36%
more than the ET requirement. When the excess use was deter~
mined for the lots that were overirrigating, this value averaged
close to 30,000 gal/year/lot for the entire group and approxi-
mately twice this amount on the overirrigating lots. Ar the same
time, if the algebraic average of excess and deficit irrigation
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TABLE 4 Comparison of outdoor use parameters

Parameter CSFWUES Standard New Home Group
Ratio of Standard New Home

Group to CSFWUES

Average lot size-sq ft

Irrigated area-sq ft

Outdoor use-gal/year

Average application-in.

Average reference evapotranspiration

Average application ratio

Average excess application-gal/year for ave/irrfgalors

Net application for all homes--gal/year

9,1?9

3,387

93,400

57

42

1 .36

29,400

6,500

10,146

a,714

78,000

56

43

1 .30

30,000

7.300

1.11

1.10

0.85

0.98

1.02

0.96

1.02

1.12

CSFwUES-Calilornia Single-family Waler Use EIUcrency Study

TABLE 5 Factors of interest for outdoor water use

Parameter Description

Outdoor water use

Net evapotrartspiration (NetET(,)

Irrigated area (lrrArea)

Income (Inc)

Landscape ratio (LHatio)

Pool

Excess irrigation (Excess)

Sprinkler

C,

The dependent variable (per 1,000 gal)

Reference evapotranspiration-effective precipitation (in,)

Total irrigated area on lot (sq ft)

Household income (in $1 ,000s)

The ratio of the theoretical irrigation requirement to the reference requirement for the tot. This is a measure of the water requirements
of the landscape relative to cool season turf (the reference crop).

Correction factor pool; multiply by 1.38 x percent of population with pools + percent without pools

Correction factor for overirrigation, multiply by 3.13 x percent of homes that are overirrigating + percent that are not

Correction factor for automatic sprinkler system, multiply by 1.21 >< percent of homes with automatic sprinkler systems + percent without

Correction factor = -9,100 gat
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applications was calculated, this averaged between 6,500 and
7,300 gal/lot. The value of 30,000 gal/year represents the
amount of water that could be saved if all of the excess irriga-
tion could be eliminated on the lots where it was occurring,
while leaving the deficit irrigators alone. The values between
6,500 and 7,300 gal/lot represent the amount of water that
could be saved if everyone's irrigation were brought precisely
to the ET-based theoretical irrigation requirement.

Outdoor water use relationships. The models of outdoor use
were similar for both the standard new home and high-effi-
ciency new home groups. For illustration purposes, the analysis
of the outdoor use data for the CSFWUES sample is shown in
Et 1, which provided the best fit for predicting outdoor water
use in the CSF study.

Outdoor Water Use :: 1.62.07 x 10-4 x N¢:EIII01-66 x IrrArca0532 >: Inc0-125

x LRatio0-506 x Pool x Excess x Sprinkler + Cf (1)

See Table 5 for definitions of all factors in Eq 1.
Outdoor use is most strongly affected by ET, irrigated area,

and the water use intensity of the landscape as measured by the
landscape ratio-which is the ratio of the actual irrigation
requirement of the lot to the requirement based on a total turf

landscape, whether a pool is present on the landscape, whether
excess irrigation is occurring on the lot, and whether there is an
automatic irrigation system present.

One of the key factors for predicting outdoor water use is
whether the customer is overirrigating. Homes that overirrigate
tend to have much larger outdoor use volumes. The situation
with overirrigation is similar to that of leakage-a small number
of homes influence the overall average far out of proportion to
their numbers. Only a small number of homes were applying
large volumes of excess irrigation: > 60% of the homes were
applying 20,000 gal or less of excess water and only 8% of the
homes were applying more than 100,000 gal of excess irrigation
water (DeOreo et al, 2011 ). If, however, the percentage of excess
irrigation water associated with the various bins of excess use
(Figure 10) is investigated, this 8% accounts for 38% of the total
excess irrigation (DeOreo et al, 2011).

The outdoor use model suggests that if the rate of overirriga-
tion could be reduced from 50 to 25 '/»  of the households in
California, the average outdoor use tor all irrigating homes
would decrease by approximately 25,000 gal/year, a savings of
29% in outdoor use. This would represent a total savings for
the state of more than 630,000 acre-feet of raw water from
simply reducing the percentage of homes that are overirrigating.
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FIGURE 10 Percent of volume of total excess use from California Single Family Water Use Efficiency Study homes
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Additional outdoor savings can be achieved by reducing the
irrigated areas and water requirements of the selected plant
material or by prohibiting swimming pools, but all of these
measures have effects on the quality of life. By comparison, the
elimination of excess application seems like a fairly nonintru-
sive measure.

Although indoor use has been shown to be unaffected by
household income, outdoor use is related to income. Conse-
quently, it could be expected that during an economic downturn
there would be a reduction in outdoor water use, which would
add to declines in single-family water use from indoor efficiencies
during times of economic downturn.

CONCLUSIONS

country. They also show a similar set of factors affecting outdoor
use and that the key of these is whether the home is overirrigat-
ing. Elimination of excess irrigation where it is occurring (while
allowing the deficit irrigators to continue their practice) is the
key to achieving outdoor water conservation that has minimal
effects on quality of life.

The indoor end uses where the greatest decrease has been
measured are toilets and clothes washers. This makes sense
because toilets and clothes washers have been the target of the
most intense design and manufacturing upgrades for the past 15
years. What were once specialized "water-conserving" devices
are now common to the market. In contrast to toilets and clothes
washers, water use for showering has stayed relatively constant
in spite of concerted efforts to reduce shower flow rates.

Beyond fixture and appliance efficiency improvements, a key
objective for future water conservation efforts should be to
decrease the number of homes with significant leaks. Most iarge-
volume leaks are caused by constant flows. These types of flows
can be detected with smart water meters or automatic meter
infrastructure (AMI) capable of detecting constant flows. Utilities
equipped with AMI and automatic meter reading systems have
used this capability to issue leak alerts to customers with ongoing
continuous flows. This is a powerful targeting tool. If AM] is not
a viable option, there are devices on the market that can detect
constant flows, turn off the water, and alert the homeowner of
the situation. These are the types of devices that could help
reduce leakage and could be included in specifications for buiid-
ing codes or voluntary "green" building standards.

Dealing with leaks is important if the savings from future ret-
rofits are to be fully realized. For example, as shown in Figure 3,
the savings in water use associated with toilets and clothes wash-
ers in the California homes was approximately 17 god per house-
hold, but there also was a 9-gpd per household increase (from
REUWS) in leakage that prevented the savings from fully show-
ing on the bottom line of total daily indoor use.

The results from four resident ial water use studies and f ive
study groups summarized in this report lead to several important
conclusions. There is a clear trend toward lower single-family
indoor water use f rom both the household and the per capita
perspect ive.  Resul ts  f rom the CSFWUES show that  ex is t ing
homes sampled 10 years after the REUWS are using less indoor
water.  This demonstrates that  water conservat ion ef forts  are
bearing fruit and demand reductions are occurring. As time goes
on,  i t  is  safe to assume that  more homes wi l l  be ret rof i t  wi th
high-efficiency fixtures and appliances and that household water
use in the existing customer pool will continue to decrease both
on a per capita and a household basis. Water eff ic iency provi-
s ions  are bui l t  into nat ional  bui lding codes and the nat ional
Energy Pol icy  Act  of  1992.  The ef fec t  of  these prov is ions is
measurable, as shown by the results of this analysis. Water plan-
ners should incorporate these changes in demand into future
demand projections or run the risk of signif icantly overestimat-
ing future residential demands.

At the same time, the data from the two comparable outdoor
studies show a remarkable degree of similarity in outdoor use
between existing California homes and new homes across the

2012 © American Water works Association
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a disproportionate effect on outdoor use, raising the averages
further. Finding ways to target the water use in these homes,
perhaps by use of water budgets linked to steeply inclining block
rates, is an important goal of demand management efforts. Once
excess irrigation is eliminated, then modest decreases in irrigated
areas and shifting to less water-intensive plant materials can
optimizeoutdoor use.

Overall, the results from the studies of single-family water use
discussed in this article show that great strides have been made
in reducing residential water demands and that there are also
substantial opportunities for water savings remaining. The
improved designs of household fixtures and appliances have
made it possible to consider household demands of 40 gpcd (or
120 gphd for a family of three) a reasonable target. Better tech-
nologies for identifying leaks and preventing overirrigation of
landscapes make it possible to envision significant demand reduce»
sons in these difficult categories. Finding better ways of provid-

ing customers with real-time information on their water use,
along with reasonable budgets, can make allies of customers in
a community-based effort of water conservation. Reduced resi-
dentiai demand is a cornerstone of future urban water resource
management. Great progress hasbeenmade in the past 15 years,
and the industry appears poised to realize further demand reduc-
tions in the future.
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The data on toilet flush volumes, shown in Figures 4 and 8,
indicate that there may be problems with some off-the-shelf
ULF design toilets that cause their flush volume to exceed the
1.6-gpf design. This could be the result of problems with instal-
lation or manufacturing. The 1.28-gpf HETs show a much
closer flush volume distribution and much less excess flush
volume than their 1.6~gpf counterparts. This is likely the result
of increased third-party testing of toilets required by the Water-
Sense program.

Over time, the percent of households that can be classified as
"high efficiency" with respect to toilet and clothes washer use
has increased significantly. During the 10 years between the
REUWS and the CSFWUES, the household efficiency rates for
these devices have increased by a factor of 3 for toilets and a
factor of 10 for clothes washers. However, the data for the
standard new homes suggest a decrease in these rates of penetra-
tion because only about half of the new homes met the study
criteria of 2.0-gpf average flush volume and a third met the
30-gpl clothes washer criteria. If a utility wants all new homes
to meet these basic efficiency criteria, it is probably necessary
to specify HoTs (or WaterSense-iabeied toilets) and Consortium
f`or Energy Efficiency tier 3 clothes washers as the standards for
new construction.

This research has found a nonlinear relationship between
household domestic water use and the number of residents in the
home. As the number of people in a home increases, water use
does not increase proportionally. There are efficiencies associated
with living in larger groups-each additional person in a home
has a smaller effect on household water use. Because of this find-
ing, water planners must use discretion when applying per capita
demands to estimate household or population demands.

The relationships developed in these studies show that there
are clear distinctions in household water use versus residents
for the various groups. When these relationships are used to
normalize the demands on the basis of the same number of
residents, the demand patterns can be compared properly. l*lig~
ares 2 and 9 show this dramatically and represent the key result
for indoor use--agencies should be planning for per capita
demands of around 40 gpcd or less for a family of three and
household uses of 120 gphd or 44,000 gal/year or less for
indoor use by the average home. Just as the mileage standards
for automobiles are increasing in response to higher gas prices
and oil shortages, the water use standards for households are,
or should be, increasing as well.

The declines in indoor water use identified in this article were
not an artifact of the economic recession of 2008-10. Most of
the data on which these studies have been based were collected
before the start of the recession. Outdoor water use, however,
would be expected to decline during recessions as incomes fall
because outdoor use is dependent on household income.

The results on outdoor use show that a key to outdoor water
conservation is preventing excess irrigation. The results show that
the majority of homes are irrigating at or below what appears to
be a reasonable amount for their landscape and area, but the
small number of homes that overirrigate raise the average for the
group. The small numbers of homes that grossly overirrigate have
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ARIZONA WATER COMPANY'S RESPONSES TO
ARIZONA CORPORATION COMMISSION

STAFF'S SECOND SET OF DATA REQUESTS TO
ARIZONA WATER COMPANY

DOCKET NO. W-01445A-15-0277
October 23, 2015

Arizona Water Company Response Number: BAB 2.13

Q, Declining usage revenue adjustment .- Please provide the available year to date
(2015) customer counts and total sales by month.

A. Please see the Excel file \BAB 2.13
provided on the enclosed CD.

Declining Usage Revenue Adjustment.x1sx\

Response provided by:
Title:
Address:

Jamie R. Moe
Manager - Rates & Regulation
3805 North Black Canyon Highway
Phoenix, AZ 85015

C:\Users\jmreiker\AppDals\Local\Miclnsof\\wlndows\Temporary merre l  F i !es \Con len iou \ |ook \QK5WQ48\BAB 2 ,13  DetUn ing Usage Revenue Adjuslmenl FVdor;x
JRM:hac I 3/3012018 7:12 AM
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Why we could see an oil price shock in 2016

James Stafford, Oil p1ice.co m 3:02/1.m, EDTMIrch 27, 20/6

The depletion of old oil wells is expected to surpass new sources of supply in 2016, as the ongoing oil price

slump puts a long list of oil projects on the shelf.

Bloomberg lhttp'/lwww.bioombBrg.com/news/articles/2016-03-22/driIlers-car\~t~reolaoe-lost-nutput~as-10Qail»

inheritance-scent) flagged new data from the Norwegian consultancy firm Rystad Energy, which predicts that

legacy production will tip the supply balance into the negative in 2016 for the first time in years.

The production from an average conventional oil field typically ramps up in the early years, plateaus and then

enters a period of decline. Depletion rates vary wildly from field to field, but a rule of thumb for conventional oil

fields - which make up the bulk of total global supply - is that they decline (http:/Iwww.renters.com/article/oil-production-kemzy

idUSL5N'¥'lL26U2015D9151 something like G percent per year on average. Again, those depletion rates can differ depending on location, levels of

investment, etc., but one thing that is clear is that the oil industry needs to bring new oil fields online every year in order to merely keep production flat.

(Photo: J Pat Carter; Getty Images)

OILPRlCE*COM

99iI£BL¢£!
Oil See-sQws On Brussels Bambinos. OPEC Freeze Rumors I
QilPri;§.cQrn

[http;//oilpdce om/Bner"v/Enerav-GeneraI/QilSQe-saws-On-Brussels-Bnmbines-

OPEC-Freeze-Rumors.html)

Rystad Energy estimates that the crash in oil prices has cut into upstream investment so severely that natural depletion rates will overwhelm the paltry

new sources of supply in 2016. Existing fields will lose about 3.3 million barrels per day (Mb/d) in production this year, while new fields brought online will

only add 3 Mb/d. This does not take into account rising if demand, which will soak up most of the excess supply by the end of the year.

But the 3 Mb/d of new supply in 2016 wit! mostly come from large offshore projects that were planned years ago, investments that were made before oil

prices started crashing. The EIA (httusil/www.eia oov/todayineneroy/detail.cfm?id=25012) sees four offshore projects starting up in 2016 - projects from

shell, Noble Energy, lag:lar_ko, and Freeport McMoran - plus two more in 2017. The industry completed eight projects in the Gulf in 2015. U.S. Gulf of

Mexico production will climb from 1.63 Mb/d in 2016 to 1.91 Mb/d by the end of2017.

OlLPRlCE.COM

» aszL-:QQ
Qil Prices Struggle TQ Move. Beyond $401 QitRdce.com

(htm://oiltzricacom/Fncrtzv/Energv-GeneraVOil-Prices-Strugale-To~Move-Bcvond-

40.htm1>

However, outside of these large-scale multiyear offshore projects, the queue of new oil fields is starting to be cleared out, By 2017, the supply/depletion

balance will go deeper into negative territory. Depletion will exceed new sources of production by around 1.2 mild before widening even further in 2018

and 2019.

A few months ago, Wood Mackenzie estimated that around $380 billion (httpd/oilorice.com/Erlerav/Oll~prices/Onlv» Recesslon» Can~Prevent-Ari-Oil» Price~

Soikehtmll in planned oil projects had been put on ice due to the crash in of! prices. Wood Mackenzie says that between 2007 and 2013, the oil industry

green lighted about 40 large oil projects on average each year. That figure plunged to fewer than 10 in 2015.

The coming supply crunch stands in sharp contrast to the short-term picture. The EIA reported lh€tn:JRr.eia.qovlwosrlwosrstxmmarvodfl on March 23 that

crude oil storage levels once again increased, surging by 9.4 million barrels last week to break yet another record. Total inventories in the U.S. now stand

al 532.5 million barrels. Record high storage levels, which continue to climb, are signs of short-term oversupply. The lEA expects supply to continue to

outstrip demand by about 1.5 Mb/d until later this year. Oil storage levels will have to Ralf (http:Uoilprice.com/Energy!Euerqy-Gener8VOil-Wont-S1398-4'

Serious~Rebound~lJntil-This-Haooensirtmll to more normal levels before oil prices can rise substantially.

OILPRICE.COM

9. |_ P..-j!
o L Rlc Russia Under Trwrect From US. Natural Gczs I OiIPrice.com

http://www.usatoday.com/story/money/markets/2016/03/27/why-we-cou1d-see-oi1-price-shock-2016/81 3/28/2016
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Natural -Gas.htm!l
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But the Rystad Energy f igures show that the supply-demand balance could quickly swing back in the other direct ion as upstream investment has

screeched to a halt .  As soon as later this year, or perhaps in 2017, demand could catch up to supply. Inventories will begin fall ing quickly and prices will

start  to rise. However, since supply is inelast ic in the short run, the industry may struggle to sat isfy demand at stable prices, The oil markets have always

suffered from booms and busts, and this is just more of the same. The current bust is sowing the seeds of the next boom.

Of course, U.S, shale has demonstrated its ability to ramp up quickly, and those short lead t imes could allow new supply (http:/ /oilorioenom/Eneroy!Oil~

Prices/The-Currerlt~4oil~price~RaIlv-ls-Reachinc;-its-Limits,html) to come online as prices rise. But it  remains to be seen if  U.S. shale, more or less on its

own in the short  run, can meet ris ing demand in 2017 and 2018 as convent ional oil dri l l ing remains on the sidelines.

Oilprice.com {h!!n.Woilnrice.com/1is a USA TODAY content partner oN'ering oil and energy news and commentary.  I ts content is produced independent ly

of USA TODA y.

Read or Share this story: http://usat. ly/1 MuOb1V

http://www.usatoday.com/story/money/markets/2016/03/27/why-we-could-see-oil-price-shock-2016/81 ... 3/28/2016
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Forecasting
Urban Water Demand

R. Bruce Billings
Department of Economics

University of Arizona
Tucson. Arizona

C. Vaughan Jones
Economic Data Resources

Boulder. Colorado

American Water Works Association
Denver. Colorado



2 Chapter l: Introduction

water demand include Kindler and Russell 1984; Jones et al. 1984: Boland et al. 1983:
Grima 1972; and l.inaweaver, Geyer, and Wolff 1966. The emphasis in this book is on ap-
plications, rather than theory, and the text is supported by a series of examples presented
on the accompanying data diskette.

Technical terms are explained when first introduced. Many important statistical and
econometric terms also are defined in the glossary.

The book is designed for engineers and planners with forecasting responsibilities in
water utilities. It also should be valuable as a supplemental exposition for water resource
analysts, as an addition to community library holdings on municipal planning issues, and
as a window into applied work for engineering, planning, and community design students.

Why Forecast?

Virtually all decisions are based on forecasts or predictions about the future. Many
times, these forecasts exist only in the mind of the decision maker and reflect a belief
that the future will be similar to the past. Although this "same-as-always" forecast is often
correct, it is inflexible in the face of changing conditions, such as a large price increase or
a drought, and will periodically result in expensive policy blunders.

Many factors influence water use, including the weather, over which utility operators
have no influence; population and industrial location, over which they have some limited
inf luence; and price and conservation programs, which are determined or at least
strongly inf luenced by uti l i ty of f icials. Both revenue and sales volume can also be
changed somewhat by changes in intemaf utility operating procedures.

All of these factors signal the value of a carefully executed forecasting program for
the water utility.

A successful forecasting process serves management by providing organized infor-
mation about the past and its implications for the future. One benefit of formal methods
is that they encourage the forecaster to make the assumptions of the model explicit, so
that the assumptions can be examined. The forecaster also must collect and analyze his-
toric data, thereby avoiding errors based on unsupported beliefs about the past. Careful
analysis and forecasts of urban water demand, for example, can improve the timing of
expensive system expansions, often saving an urban water utility many times the cost of
the forecast.

Urban water demand forecasts are necessary in some cases to meet regulatory re-
quirements. Many states now require that water utilities submit water conservation or effi-
ciency plans. In some instances, targets are prescribed, e.g., "For 1995 attain an average
annual water use of less than 160 gal per capita per day (gpcd)." Failure to meet such
targets can mean fines and penalties. Under these circumstances, careful inclusion of
weather impacts in the demand forecast is critical. Statistical models can also capture the
specific effects of various conservation measures, such as installation of water-efficient appli-
ances and plumbing fixtures, lawn size restrictions, and free distribution of water-saving
devices.

lllllllH
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03/01/2017 Allied World Assurance Co., Package Includes,
BPL, wmngful Acts, 51051718-5101618 Auto

Allied World Assurance Co., 1 t Excess,
51071718

Barkley National Ins. Co., 2nd Excess,
CEX0960209900

Cyber Liability, Philadelphia Ins. Co,
PHSD1123722

Amount Due:Invoice #: l58457AWC

Edgewood P a r t n e r s I n s .  C e n t e r

E P I C  -  T r u s t  *  P O  B o x  5 1 1 3 8 9 * Los Ange l es,  CA  90051-7944

Named Insured: Arizona Water Company
Address: P.O. Box 29006 .

Phoenix AZ 85038

Invoice Date: 03/15/2016

Invoice #z
Bill-to Code:
Client Code:
Inv. Order #:

l58457AWC
SANGABRI
SANGABRI
10*217752

Amount Remitted: S

Please neural this portion with your payment.

Make checks payable to: Edgewood Parmems Insurance Center

l
I¢  I

03/01/2016 $851,959

$85l',959
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!"-Ì *l"~|*-
"° :"i'° C"'l<o<o<oa:>

xi: lO Lm 10
r~ l-~ h- r~
Cd <6 d <6

o o o O
we wt w <1

10 LD i t LD
o  o  D  Q
r- h~ I*- r~

act rd <6 Cd
<rv v 4-

=n 1.r>I.nu'x
o o o o
r ~ z ~ t - r -

cocncoco

ID\.\}lf)iDo o o or-r-1-r-.
a d;£D(D£0(.fD.c

o
D
5an
E
8
> E

he w
m m m m
E  E  E  E

ET <49 ea g% ah Ia 69 £6

E

N N N N
8 3 53 8
02 <11 Q 92in 10 10 iD

N N  N  N

8 8 8 58
9? Q 99  vo
go U) 10 LO

n mc ww
8 3 8 8 3
t=2°20202l¢"JLOI0\F)

N N N N
9 , 8 8 8
42828462
¢n¢n¢nLr:

N  N  N  N
Q  o  O  Q
In If) lo m
°2 9% °2 °E
10 no Mn iFJ

cw  N  ( \ l  N
Q CO o <:>
lD i f) no it)
<12 m 02 U!
IO LT LD m

N N N N
53388-392929292lnwz lnm

c~4<\zc~I<\lo c a o o104")1£)1D
<5z°z°z<=28o 1.u>1.r>

N N N No o o oI9|08(B 10
oqagoqagLomuuto

1.
3
Zw

m

F-

C*

x
he we et 69 £8 in so 62+ he O

re
m

ii
O

£13

m

4
I

oz
GJ

D

m a> m m
03 cm m m
03_ a>_ Q 92
OF GD m ox
U)  m  m  as

mmcncng}g}g)g}
o i o i o i o icncncnoa
OF U) c> 07

cnoacnrzom m m m
2 4 4 0 ;

oamoacncrzmcncn

ca cm on QU! m m m
Ga QQ m_o>U) o> ®UJon m QS

8 8 8 8
<=f1'==.<1z°a
o a c n c n c n
m o a o a o a

m Q) U)  ca
G)  m  CJ  m
Q m_ GO Q
ca O) UP cm
Cr: m m a>

m m m mU) m 03 anm m m cm
8 8 8 8

67530383oaoam
m_cr.;cn_oa_
mono;-cncncnauou

o:c!>cr>8m u m
c,n_U§81GL
crsmcscn:hmmm

31

Q:

cm cm in m
m  m  m  m
Q) cm m m
a> cm m m
m UP cm Q)

r-

w

in
Q
4 r

Q

22

N

93 53 -'E 59.r: c c E
.s>.
<8

8 8 8 8
01 cu U) 03
m c> GO 0)
o> m 07 ca

c > m

§§8 3
m m o> m
cfo§m'c:§

8 3 3 3°".°'ZQ<3l
8 8 8 8

8 8 8 8
€".¢"£Q°2{J̀ .IU5G3CB67670383

8 GJ Of cm
U)8 8 8*
of cm' of 6U)03 on m

853539)
8 8 8 8
oioiorfoi99049361

0>03 U8G)
88828833
8 8 8 3 8

8.8%
8858588

°=°>3338.44
88388

z 289.
8E

8  a .
m

( D

2
we
1...
w

O
.ac

cu
1..
m

1...

|-.

:-
en

Q @ 4 1 8 3
= ; Q
O r - l u.

.§.§.§.<8
1 - 1 » ~ r - | -

on o 8 3:  3 0
0 r- E LL
.9 .ea .§ .9
4- )- I- r-

as Q 3 3: R oo I- l'8LLL. 1. :- L..9.) GJ ® of
I- I- 5-

G>08'5=31.EoOi- LL\-\_Ll»
Q43lD Q

3 8 8 2 3
oo f -§ LLL...

12421252
§ 8 m a>

4:0835
¢ =3"'ca

m ml»-i-! -I -

a> o 8 3C 3 .c ool- » - u.
._ _ . n.as GJ 0 m
P- |- 5- |-

G)
(=>08'5
£ 8 4 : 0O+-i-u.
4a9.92 2.9
i-i-I-I+-

m
so o 8 3c 3 r oa I- |- u.1... L.. L. Las as m.Q
I- I- I- 1....

as
an '°";E
4 8 . 3 9

- - u .
a>cL\aJa1
I-I-}-I~ W

cy

so

3 8c

,.2

3 8'w
ET

;
8

GO

U

Q

O
9cmN

ca
QQwe

8
8

Q
QcoN1*

o
Q
8N

o
Q
89'

CO
co
ca
'Er
no

3ON
ca

4.1

l4
23*cs4:.zL)an

tr!
m
U

ea ea ea he Ia ea 89 he he
in
:E4-Q

2 1

x
of:
Y "

cy
so:

9
94

§

O
Q
(y)
m

CJ
Lo
ca
v

ca
"̀ 4
(4
no

oz:

Q
1 0
( D
1 -

C ?

9
* I
( D
Cal

8
as
NIn

o
Q10NCO

Q
Q
O
1-D
'Q
1""

o
Qowe
co
N

o
cg
Lo
cm
t
m

w

9 9 Ia vo et Ia as

4:
go
25 9

49.
c

<9 69 as

3

G)
E'm
<'81=

412
(DQ.
.Qmmm

EQ)V)
81Q.

CO

<32
» .r>
N

CG

' Q
N
L D

C)
QLDN1-

o
Q
8N

ca
COOov

CO
Ag
m
N
no

o
Q<:>IO
" l

o
QQ
3N

o
QIOr-
ofN

`U
c
ea

8.)
. c
4-t
4*
cu

re:E
| -

0.)
cm
l...
as

. C
O

69 so vo Se vo W

1-
he ET 63 ll!

8
E#DCf)
Q.:
S
(5
E
9m

1:DcT1*

5
E
:M

5
3
n:

.Co

c'>t-

G)

oHJm
E
8
2
8
as

E
4
a
2ca
8
DS

m
as
w
m
re

m
iv

35
Cr

5
.ET
N*
2
3(D
nr

.Q
m
m

8
E
<45
2mW0)
of

'S
E
aB
2Ruwa>
or:

2
m
m
GJ
ca:

8 8

vo
m

E '
mu

. c
c.>

m
u

Z
as

|-
8
9:
JPL'
*NI
(IJ

m

.so
EU

U P

l...

8
f a

. 9
so

c m

L .

.so
Up

3
CO

U)

w
8
m
co

-5
E

Eu'
2
m
m
GI
C r

8
Ar:

8

m
Cr
L
2
an
_<L>
as

U)

* Q
an

2
en

v o

g"

*o
Ar:

9 .
as

U P

a...
.Q
in
3
fu
cm

K/J

3 3
§ : ' 8
8238 2
: Q Wo
< : §8

4,59° §88Q S %N no38 8
*-2

a  m
m GJ

. _
o

LL.

z

M
,so
:2
"cs
cy
J :
L)

<4

ea .
.§==l OwNWWWW WWOpNWWLWW MQDwNW WW MQQvNW8W@ QWDvNWWW__JZ,..(\lg»)¢;g(Qt~,q3g},.,-,_l_,.,..*,_,,...g\l(\;¢\l(q¢\;g\l;\l;\lg\INgv)¢r}gv}g¢3;>')@';¢~J(v}¢v)gv;q~q\q ¢ ¢ ¢ vvmmmmmm

cm
so
E
Cr
£3
a.
3
w

N H

. Q

Cw
o8



M
. 9
:x
U
m

. E
U
vo
Q.
to
r.>
4:
oz

*'-coe8*8
X360

LL8 Q1m8
v-

14438
i 8'g~;
~"-8
8
g09

'Cd

3U
9

8

go'

>n
as

. Q

.Sc
w
c: E

3m
(0

"6

0
E
Ru

8

::~
Q.

go

7 9
w

"SL
m

3
' U

9
82

58
33
.Et
ET

Ar]
T J
C

_*Ag

* e
_a>

8
cm
Q

V*
3o
i-

§88'§§§8888§883§§8
3338383333

8

cO
8
:a
o

..c:
cm
c
-E
o
3
bu

L*
J
vs
9

8dlm
3
Q

g
8 o

Q
LD
N
ea

1...
2
m
I i

§§33§§§338§3§333
§33§§§§333333§§8 G O

3
8
CC
|

8so
re

'U
m
E
1:1H
9 8°

I
3 vi'

8QS
Q 8o
E r
GJ L.-
ro o

5 83.
as tel
W u

f
V)

"Ci
m
m

24
In
Sr

'-an
z::
8
m
u

E
1:0

383333° '§ § '§ l""3§ § §

8 ~3§§3§§§3§3
TO"(U-:63"§"§'§;0;g

: J
O

z
B J
Ind
O
Cr
m

' u
II)
w
o
Q
9

CL

Q
Q
N
m
Se

9
8

83
35
8.8
88
83
§§

33~§§
E .: G e.E .
88
m28
E38
88"

d
ea
*G
GJ
c
9

8
in
'u
to
i
4:
E
2
en

3
no

.E4-v
r
u
£0
as

¢*\i
cf:
ea

ET
is
88
EE
Gs
i i

- cca J
Q wiDmhe

-5
£0
m

3
LO
N
ah

39
it)

E

<

4§'8
£ 6

.43
§3

8
8
B E

~§"
E88
283 68

m
E

c
£5:1
o
s...
o

as
' u
c
3
cm
C
c
o
.a
in

c

Q)
m

"6

3
E3
'6
5

rd
9,
in
U
m
W

m
4:
to
-4
c
a)
E
GJ
Q.

LQ
T-

a:v
r-
v

o
Cm
E

8

an

g
tn 6csw

c::'"o'° ¢ :><:l353,-;*,;;*,7,33*5*-'*-'
9 3 E 9 9 o o o o o o Q o 3 3

3IUla
o

1-

'cs

=~'§3§§§2§28~8
< < ° < < < < ° < < ° £ < <

W TO as TIP 3 E -Ru 'to "8 "8

8 mc
vs

34
so

8
3
4-1
Ru

U )

c
o

El!

L...

2
m

E

i i£8 8883838§3§§83§83
333444488

w t
wr-
ofa '8 "Ru -m Q 8 'g

3
AD
1'4

11
Q

. c ii
2
-FT

93

"cl
9
8

3
8 m

09

o
`*a.>

s :

_ |

a>
L l

E
m

( D

38g833§§"§§° g*~1 -go
3 88gg38g383g2

432383853
8
4-

>~

g
m
Q .IZ

._

44
c
ea

8Wc:

9

E
am
E
>.
£0
cs.

fa

L.
an

U
C

au.ccon
N

iUr;
y*
G

5
3»

3
8
88

83
gt
m g
gt

8
s
2

9
8
M

SO£0
I-4
g
2

LLI

Uc: U
C

G O
. l .4

o
q
If)N
W
|
m
3a>
x
&>
Mr

=3=32§=§3s§
§§§§8§88§3§3:
333§§§§§§§§3§8

3

O
qNmea

.8
Ea

8.3
a s
341

58
88%

38

3
5
an
C
C

8
ca

' U

tn

3
834:
QS
E

8
up

3
N
(")
en

's
's

8
B

83
68

88.§._

3
»=.§
88Be
Le
5-E

m

g

§
8

8
3
i s

- g m

8-8
8

3
E
3
E
5Nv
6
QmNso

L...
2
GJ
2

3

5

E
E
-QE
88
89

ts

83
38
ET

38
438:
333
go.,
: = 8
° '§§

co
n

U )

EE
as

TG

5
4- 8
X$§ \ 1

8 ; & 6 4 8 8 3 3

=8
c

8
z
Q:w
"6
*a
8
Ti
8
_gr

i i
>.
m
U
LT
1"

8w
4-vC
4:
8
¢zQ.
*Q*"

vs 5'c:a>
:J
.3
"3
D

<0
as

4-0z:GJ
E.c
.3
3
J!£0
Lu

.Q
n
Q

`6
4)
c:

§
as
an

+-c:
m
E>
ms
D.

' U
FT
Q
(b

aca.C
O
.8

g
VJ

8;
o
Q.
am
Q
cy
53.
c:
8
Eu
:I
(D

4 "
C
an

E
. c
8

3
m
4-¢
i n

LE
Q)

a c

m>
E'
3
O

.as
E
4:
co
(fl3
o

8
' U
w
E
3
0

Cr

|-
m*I*
to

E

15w
|-
Em
E

co
3
8vo
E
.92
cu

5

G!
wc
_I
m

.8
GJ
of

QS
U I

go
1 :

£ 3

CD

Es'
. J

m
8
3
'Q
-ea

.c
v
Cf)

88:53
I : an

93
58
385 - 1 o mc~'.t~=rmcor-ooooo nm~u-Lnco!~-como nm~.1=Locor~ooca<:> rvcfaval.n<nr-comeza ram Lm..|ZL-C'4{")\|'U3¢OI'~9OG>w~**\-s-r-v~1-1-1-1--C\1§NN€\lNNt'\!N4:\!U'J8̀ T)¢GC'J<')<'7D'3£'3¢'>€'J<#;"'¢"4t"4*f'=l"4'*t¢lO 4343810

GJ
C O

U?
x:
4 :
G
Q.
CL

8

9
if)



an
8:aisas1:U
if)

44.44 in._ so m Ar

g o *as =;=
.o oz

LU an 0> 81
a c  3

3 1 asC_Q 4-4
3
U

8
03

Q
re
Q
Q:
Ar

l*n
l ......1 E

1-s
3

. -
4)
2o
a

§§E3 ***88878*"§EE§§3§.§§§*3§§§§5§§§3E§88¢§¢"8898988388888838888888888888888
83'6.'!'€8l'35$'8398'4"39%m.-982888.'Z93§'F48<'¥»'889»'5l58 off $3 ab

-=r o  U )
et 9 "=:
G? 1" 0)
N  m  N

9353
m u m

8

C r
I

4.1
vo
M

9
0

5

E:o
E
<

§88$8388898388%8§§8952853§2%538882595
° "$'~~"89$89%822§§§§38§83§8§3§§§3§§

vo as 69 69

W

.:a
a:

4J3 l*-¢!J
Q  E u ;
no  m l\(*)€"} m

for~*~°
Q¢=-».<'8'=»go

2 Se

s  3
4 If)1*

'Q

Q

39839§93$899»T%'.98%439'€3.'-93398598838383338
~~»~»=§283§§§=83a=§32 §2§§§ 3§srv-8  m

n_ 0
cy w w e  V ) w e

LIJ

I
4JO
2

O
ex

FT
m

as
o
_ca

norm
'Q°!Qmum¢q¢q¢\l O

398§29g39;5933§3$9;353&2!3383$8g8389%
sw8¢93983§§§8§§§§§g§§§§;$m3§§§§§§§§32 G O

Ru

.2 , . . ' Q * " : @ - , , , - . - . . "1 Ar
<l...

\|- Ur

Wang'cu to xov> "';:a
3 :  m
as 4: r:

.so
I3

69 ca 69 f-
Q
8

9 4 x 3 a i g i g i Q a s a 4 as é i a 4 4 a 5 i 4 4 i 4 4 * Q I 1 i i 4 4 5 ¥ f an c
.2 §

t o

y l

G

w

<11

_ J

8

.3 if)
8 8  no  8|_ FU

Rx 8 83
'E'J;'.c
8 == 80.7'U D
8-=(t.r3 he w 69 69

==.§
sea
.J..J*63
m m *

8 9 : 1
'or
G3 ID__
8v>o
¢:L"5*-'W

8 . 0 .
0:3

ea

2:5 as
:Jam
8  8
D O
a: 0
8 8 'L- L.
3  8

c

to 41
W B
° aU) O
< 80

69

3  E
o

c
o
*5
:u
8 r""1
ac EJ..
0:
"cl
ac

8-
m
1-
.C

g Q go 2
m go
m Rx

s:ss:e2sas;mmsesmexaxaxaxsaaaazsgeaes
w o o 10 O N M 9 l~ # s o m a Y ' h o I ' Q Q Q W W_~w° 38:33§22am3s§8;s:§§8§8e§3§;§a3;:;

N '<r m
w e !  q
cm u'J on
N  N  N

fn he ea 59 385
I
>-
as
(U

:>
18

D..
.E

z
_Jo
4 4g .
mg;LUG
rz:'Q?
8 9

843
QE'
£88 *Vs

8(5 .r)
Lf;
V*==a1~:*Q

I'!~G!*~ ( J
6 1"1"€\lC\lU)¢'7*¢ ¥!}\D4D(DI'~I*~(D¥JQ€J7DU¥<3Lf}C3

Q CJ

L ' 7 l ! } O \ ! ) O £ D C > \-D \ r o c ) c > o f o  o  o  o  o  o o o  o o c n  o o

~ J »i n l n l < 4 oz

>. ._
884'
88
E  3 2 U

hi  as  i i
Ono: 9
m as  N
an vo m
: J  3 3
c y  C ' U
our:  an
cua8n_
as 8 8
* so
<1 u

c:
_kg
U)

I

i 4 5 1 1 9 8 4 1 |

99
£0

"E:

4:
£
r.>

Ag
'us
Ra
kg

Jo
8
W
oz

no
r*
Q
18
U)

*sf
4 :
K
<1
z

8
w m
88£413

3 § 8
5 '
< w <

99 vo Se v>

E $3
£08

8 w o  m  m
W GO U)

oz <12
51 cm
as cm

o>coc::>o
r~.no>cna o o m m
' 1 ' 1 ' * ! < * !v - w w w

3
m

N !*- ea 63
we* 02

fn*
m
(72

iD  N I*  o f
O Cal m to
'G 1 -  m N
'Q ""i Q Ag
1- £\ i  N

he w he 69

'65

:=as
EP
m
C
O

.8
a
GJ
09
u
m
Eu
m

8838
8828
8888

£15
9
c u

o

.§
4:

UP
U
UP
as

m

hi
__,  m*.

'S cu oz: as
M M 4.1 M
a n  o  8  3
s :  3  . c  o
O  I -  L - LL

a s k s - b i

3= §
93 =:
88 '3
go §
98-83
E3-bs
18398%

§;*-3
£ 2

us:
° 'r
q
8
x

QSm
jg
r:
3vo
8

8
' i i
no
'E
®Ra
8

D.

38388.358
8888

3
.ca
oz

K!
I

in
. 9
¢u
an
U
asUP
o
Q.
8
Q.

A : - L W37193
§§§§

8868
488
O # - 5 m
Sam
» - | - | - » -

v 2.9.9}-i-|--'l- 3:
cgQ,1:
U
£8

cu
C O Q c lam~=ru¢ <or-coc>Q nm-4u'><oz-~oocn c w c f a v r n c o r - o o 6 n o w m v ' 1 n r n r - . n o m n m Lm
. . J 2 1 - t \ | € * } ¢ t ! } ( 8 I * - W ® 1 " : : w - u - v - 1 - r * " ~ ' T " " ( \ 4 C\!C\iC\I¢\lC\i€\&C\l€\l8g¢"J(*3£")¢')£'3£'1¢"J¢*)4"; " 4 ¢ W ' ¢ " Q " ¢ 8 l!>Ll¥ 8l!)

I

q;go*
<.::
G
Q
Q.
CO
fn



w
i f
as
t o
as
2
u
UP

3;;§
3838

m 98
`T0_8
a.> £9
8 2
GO
'E00

RE
m
U
GJ
Cr

r"-"1
.

é̀ '

8
Q
(L

a s gggggggga 8883984 sssaeaexsaex s #39888894§8 s8958;28852:88§5§;8n8a8a828m9=m98
gggmg~od4mgg3389ggggggggggggggggggggg

288989r-vo194cama;

.3

"8
1 :
:v

ea
Hz

a
GJ

8
m
ET

E

CO r-c>
Q <99
(D (̀ *l€\I
T" v~1-

4-9
c
: I
o

4
E

3838828988s8ss;snsszwsaasssasnsszmsaa
~:a=2e=8;s8338:§§§§§3§§§§§§g8;3§8§3§§

€ é ; J € & & d €

we en V? W

3 ;
38-355§88-8-8E§889332¢§ 8-§9:8§38E-318888
3982 u:2n38a;==§ sa988§ § 88§ ;353a83§ § e3g

® 1- O
¢*€**:*":
no cy N
<0 If) if)

888
9

\-89*TLD1.69r-c>

8::.1849010oar4.
88*a!Y he he he ea 699 69

c-~ic:ic§I-.u§
caroqqsqN 093in-:rmE .9o|-

3333833338833¥3!9#29§8333833888889388
~*85=222§388§3982aaé%8888é4§8aai2iaa3
99 www m i

83(U COw us3:1GJ mU) cmE 89) G.)> >< <

<9
3 ;
14
: J
O

Hz
HJ
x i
o
no
an

Q
83
ax
4/
3
I-
G

s t 9 4 i 1 i § ! ¥ ¥ § £ $ } 5 } ¢ Ai & |F 5 i ¢ § ! i 5 i ¢ ¥ 4 f 4 4 4 46 1 9 4 g

9 ,

ws
Q
£9
gm
O
w

.ac
C
cu
i -
.so
1:
3

3
88
8.*,6°681-D18

E 2 88 .85
8 3 8
Q.

cm www

8 3 8
4-v

£0 CU
a n  o z :

3333333239.89.993§332¥§83~93283338382333
"988:982am8§§§s82a&§§3888§588=s§§5588

F F P p N N N N W W M W V V Y W F O N

QqQ"{9'QN 003u'><¢4:*>

' 48
228
. 53
's'aw

358
*6

8 8
v s

Ti'<ii
.88
8 8
(83.9

° m
8 8
o 82

fa wee is

2
85
f ag~
~:
888

5

Ea
A g

34
8

I.{)&DCJIDOL-00h'} l i ) C ) | ( ! O l D O O O O Q Q 0 0 0 0 0 Q Q 0 0 0 C O O
v M N W 8 ¢ ¢ W W W N O W O W O W O W O W w o u a o x o o O D

» » n n m m v v m m w w w n m m m o m o m
vv-NNW7

"1 p: "Z
1- I*- l"\
v"- if!9*

Q
>,8 8 ~

c 2349

832
Q
ET
an
. Q
3
TO
as
x:
Q

92
as
0?
re
( J

4
w4-
m
M

I
Rt)

a 4 9 8 Q 4 4 4 as as

21583215mumC9865m VJ33:3m9.888138@4113=-Ea<C 1:1
C
ca
8

3
£3

8
4
Q:
2

8
~=a8m
89"£m§
9511
9 3 0
4 1 w <

he he ( H he

3
m

§ 2
mMac

a
Q
(*J
CO

in LT m UP
v~ G) U)

Q <12
cm 0)
m cm

¢:=c>-4--=r
c m o m w
CJC.)(O(D
° Q Q ' 1 " :r--€*)lOLD

ca
Q
o
(Q

es;
s;

Cal W 1" Up1- f; 9 =*3 Q fr 8.
N <0 we no

vo ea ea 48

_.
<8<n§<3
8 8 : 8
6 6 8 ;
3 8 8

;4;am

o

3
4-»
:1

.ca
as

C r
25as as 5 as

as

i

3
EO.
O F
W e
" el o

' U

88

as
E'
no
o

.8
E
GJ
of:
u
a
m
m

3888
§ , § § 3
833388
mm 8 _ _

5863
£ 8 8 8

hi

8'<%n:'"cruswir
@ 9 2 3
O t - 9 - u .

u p
I -I -I - '¥ ~*

.9 (D

hiE'
.3o
.8
Eo(0u
8m

o
CU lU I_

m
838%O:-I-LL
mmaaaz
: - ! - | - } -

353;
8888
9 . 8 6 8

'3
<

M n *
~& 5` '::< l 8 .
3 3 - 5
is@Lu§§

no

§
"r
v
FT
><

9.
an

33
E
GJ

:s=.>.
33
(Z

'8
Yi
Mr
'E
oV)
8
D.

3m
re

§oQ
ea ' U

a'=a°3==*.
4 9 - ' "

Ag.:3

3

V:a>>4-1-3
ID.561 QFNM WWNMQGVNM WW WQOPNM WQNWMO NQWWM WWQpNM W.JZ'l"C\l£*)'<!lOCDl"-ODCTJv"v1'"r1"v*v"1~1-r'¢4C\$C*I(\I{'4P40\}C\I(\i{'4¢")0)€*)(') of><~'>c»>r~':r."'~=r~4"- ~=r<r~=1<:t<:~=r1n|r>4r>u>unm

9:5
.43
3

w
J :
U
w
gt;
4:

3
Rx.
IJ
tr:

E



8
as
13
83
J:
u
fn

3r;§
3'8'§a:
m y
§Q-3
an 5
8 3

£0

Q.
avQ
w
ac

1-9

3

w
oz
I
as

8
.D

E
O.

58§§§§§§§§§§§§§§8l§§§§§§§§§§§§§§§§§§§§
533;g§gg§gggggggg33gggggg33gggggggggg

? 8
»~=~».Ia§ 3 m

3
8
b

E3 8 9 8w I- 10
Y"

.E g
8¥88888"""=58§5"°8"~8z8s~ s*s"as was
"°=8#=§§8¥§s§§§§é3§§§3§§§3338§883§83i

w r v v w w N d & d & & 6 € W ~ m*K

93 we WE

Q

O v- v-
m =r *Q
cm l*
-¢ 8 r~

v* O) 39
Q *t Y
l* Q
UI we co

T"

m  8
we co
<6 LQ
LO v-

*Y

8
U  3

gt GJ
o
8  .
I... UP
Q..

Ru

34:83ss9s28§ss2mq§r8§:8s§=§8m§§5a3s¢a
882383588§§:n3s&§;§§88§§;§&§48923;§§§
40 fa so w w e w

E _cg
o
» -

3388§9E88838399835E339R382396988EE$33
~932 asas§?§m83z88§§Eas§s84s§§§s§a;888

w w n d Q 6 € € 6 m W 6 6 § H 6 6 H d §

co ro
<22 3 as
csv 3 8

89 83 w w

ohm 8°N (0 kg(0 "';\
3:9 GJ
ea QI4: :§

83

43OzBIxOatm
Oman
<1;

4 s ¢ s ¥ 4 9 4 1 4 9 4 9 6 x 4 x 4 4 * 4 9 9 9 4 4 2 4 s 5 44 z 9 1 4 s 9 4 g oz

9
:-

Qwe

oz
3 *

3
3Qarr
8 8 8I-Q622
E T

882;Q.. ah w so Ia

w

c;>
ma
J

8-- ';
u.8D8288259383382m2aaaa2sn832s;sa33a::;a

06 1 - I - n o d
M 1""" 4.0
49 Q co

*q 3 38

. 9 8 " 8
4

`81544

a§.§=
3 8

4>¢D8'*
W O
9 . 8 3
9.-<=noD.Q*.-}
0

Asa;
313°raw
: n m
was:ncaa

3 8:>>-
< 4
*<6*'<u43»I
8 8
2 8m
W E
314
338
(J

89Q
8) IN
u13m RuGin:

Q o ° g _
16 m u m ' m o s m m m sol-<:ocnc: ¢~4€~>1r>l-moo N

v"-v"(\|C\3€")¢'3 L"} ¢|~0l11 iQ<OU3€"70Q¢\1!*-C\l(£3*\£)Olf30) mcnoomfvoo Q 40
»-̀ 1~7c~i¢-Fof$<*§<F~¢'u§ur§nr§c6co"l-lrCo6<J§of§06o§hl

he
BE he ea

'few

a:)'¢8
19_1 C>

tz:43

Q
oz; f 'Q
Ry N t~

a> 90
3  4

5 Q
8 9

0 3
go m
8 3  w

of §go ....
8 ."f aaaswsmss.ea§_8§§§§§§§§§§§8§§§§§§§§

131-5nl¢\i¢6
Sn

Q
*cn-
888 4*

C)

$ 2 2

U

iii as asUr Ia matm Hzw V);°:> 3 :>GO CI ̀U
34.8 8'ca ._
4 9IU*I vC

8(Q

Qs
3
Ir:
as
'8
9
43
am
<4

;
$
68
i

9*

8
ct

x 9 2 a s as 1 9 4 a s

E
an4

# g m

P2927
£*3N§
.8888
3<3<

lb 69 as

3
an in
no Qt
Ru w
M D s

3
'8

o'> CD cm an
W U) U)

v s  Q
:pa an
an U)

'~ 8' °° 8
(D an sri 04
sq 99 Ag Ag
£"> u*> m UP

8
8

N4-U 98
Qo>m

Ia

mxz>r--ca<oo~4~cf>
<:>z-m<o
Ag-qdgv;
'nrroeow

r"

vo ea 6 % ea

A:-QEm

"he
anI

' B
n

of
an

v
Cr

ii
9cyr:o ...z=;

=v¢~»"'m...

ad
ca
.ea
.Q
<z
\»
8
r:
,Q
*6

vo
ea

Jai
E'
8
u
.8
3
@
w o

re

4:Uc2weax
93If)
3Enojgammac

3
to
Ar
E
vca
2
a

8
pa
Ru
m

8333

383
§2337
8883
E888

4*£=,1u._.
W m M
M a c Cr
a > a § ' -
= §
O1-5 LL

.<3_Q<:-*@
-9-I-¥-

1
9

U
v
8
a
8
c

Eu

E
QS
69

Q
w
as
m

§§8§
334
M 8 8 1 .

5:8
*'w"<iizr

a:c3,'5
£ 2 3 . c o
Oi-9-~u.

2 2 8 . 9
9-I-i~*l'" .8

: 3
13
4:
4:
£3
£ 8

3888
885.3

£ 3 3
998
passé 89-¢~4»vln¢»l~¢»m°2€!2!""°~'2°.9°'8E€-¥1$l§88'§88828S88988989399393499858858

or
£:
453

8aw

I



ATTACHMENT 31



8 m91: :"5 aJ
M n 93

§~=»a n y
| vs:1:n.,,.,

2 8_8 :
2 3
oU)

GJ E3 ._.

D.:
c m

m4-»
cm

2

c5.

§

E

8

Q

8

g

UI
ea

3 1 = 8aa° " ' ¢iD

_Q |-
8

GJ
D.

'U as
2 nr:
-  cu

LI.

Ia g
< 5 .I
>.
C
m
Q.
E
o
O

\-I 'U
: as Cr:
3 in
o o 2

<.> cm. res

E

.Q Eu :
of o Lu
I E
E-<
(W
E
o
O

m
z:J

ca.

8:5
CL

321

he

1
1

89

r -  o f
a  o f
W_ W _
u  C " J
N  l * -
Q _ o u

LD (D
cu mf*- 1-
(D In
1- r-
"L ~-
W 1-
F

Ia

P P  P
m  c a
C r  o f :
I N

0599 IDWFNDQQEDFNFICWFIQWQDQ89#QClQQvmovmhxooovnommoanncmno OWNFCUwoozososm oolnuonvom m cvoovowm woonm mmnv nm mmnnnl Vu m N o * v

aowr1-
mr--

he

as

m r-
r- q

ID W
o

m_ of:
N

$3939$$$$$$$$$$$$$$$$$$#3988888nhauovoancomoomov-oncvmoosovoaaooquo mmn woonvomvmowcmho cm~\-oo
83°3399°°83°3§83¢°8°33°»%°8°°9°9

L T  Q  l " " J  r -
v  r -  o f  I D

I v  r -  m  o f I
L D  € \ I  v -  F * -
1 -  U )  f * -
W 1 -  1 - N

e a  L D  L D  | " -
0 3  N  W  1 -

r ° 1  e t  e t  " 1
( D  c - . l  L D  Q
( D  ( D  o f 1 -
I D N N  m

-4 no m m
In Lm (D ID

I IQ "Q :Q of
Q m 1-  N
m (D co m

m co N Q
m m q 1-| @ Q Q* '_ |
m m ~¢  N
v (D LD UP1-

I

D of
m LD

| | LD W
m of
1 Lm
1-  N

m Ngo m| pp ,_
NLmNofq I--

m Q
m  0

I m LD

r-- of
m  Q

1-

m ofIN- v
l Q; =t

m q-
W LD
1- N

I f ) ( . D C 3* lD"a1-r.ococ~l
'° l' * '1'~Q"*l°Q

*d'1= nc\|r-r:>Lr>o>"=r1-Q m r - L n \ -
m

col--1-nn<1couo1-no"Q*:N.Q"'2m co cn m cuv-r-1.nn1na_~:rcnr-\-
wr

1- 1- 1 - "~
DIl')€\IlDI

' " ; ° ' Z ' ~ ° "1*Qm w c o o v
c : n n o o c - Q

_1-C\11"*
1-

oar- v w - o o
~=:r--r~moo

' r : > o a r - - m o
CD1-C"1M*7l

1"-C\l
1-

I

v LD W
| - v LD

1 m LD I of
m of

1 -

* LD
LD Q| 1- 94
U) 1-

N

q- (D q- m m N Q
r~ q co ID m (D

I m no I of I Q co m I no
m of N Q ID m

P m v N ~=r
1-

r-- Q
of w
r ' lD
N I--1-

of m N v oq N Q of: LDl LQ ' vow- | no
W r- N o qm N

T "

C\I m N (D Q
w  v  Q 1 -

I Lm I  w r  c o  L D I  L O
G) N 1.r: W
m m of |--1- M 1-

{"q-

In

n o  m  N
L m  m  | " -

I o  c o  m
N  c a  I D
m  W N

1 "

o In LD1- I*-

o
LD

|  m
m
W

$ s s s $ $ $ $ $ $$$sD1-Q c o n o o o coowoho o
Q<'=°3=a=z~°°Q3Q=a=a°a=»¢'»°3=zDVQQQC8CDQQQQ§ 9D;QDQ

x s s solnoocohoooocaoocncacnoooqo o qqqqo co o qqqqo m qqqav-o o co go o o o o o o go go o o

I I I I I I I I I I I I I I I I I I I I

G J 1 -
c o NI m I I I I v " I I I I I I I

o f :1 -

Q
r-~I lD I I I

f r

N ' ¢ ( D
Q Q o fI ( D I I I I CD I I 1 I I I I I I I

M 1- D(D 1- F

I n
LD

|  L o

m
cm

|  L Q
W
1 -

LD
I I I I I I I I I

(D*.
I I I I I I I I I I N I I I

.F
1-

9
O J

|  1 -
1 \ -
l.r>
C\ I

q-
m1 Lm_
of
m

|  r-
f*-
Lm
N

of
m1*

LD F
1- W| | | I I | | 1 - I f r | | I

m
m

c o
Cal

| o f

no
Q

'  Q
f*-
m

am
i iN

re
cm

r-
wr

|  Q
m
m

Nm|  a
o

10
ID
GO
N
N

I I I

I I I

ea
8wesq
Q

HE

mGa(DD*zoN

he

Lm
of
m_
r-
1-
'
(D
N

WI
nr

Q
c a
1 -
Q
( D

ea
(D
N
*F. -
v~_|

=»lN

eel\

82
of
Q
G:
N

ea

L o
r - -

r-
ca
-

no

891-
q
cm
N

i.r3-:um3 E
'u 4:m.: m
u
Q :
mu
m
n:

Ia Ia

E
5

8

5

<

E
9_.s
8%
X :

kw

83
- ; §
2 8
5
9

81
g
Ml

8
8za to

m GJb- r-
no v
* I*
10 m

Q W m |"-
m N r- Q

I  m N m of
q- co 9  Q
(\I m r- N
W 1- 1- N

I
N  m
L D  4

I N  | - -
N  | " -
N  n o
W r -

I

|-- Q
no LD
F LD
N |"*-

of
W

'  Q
W
m

UP N v
N D of

' D 1-
r-- Cal Q
o In w
1- |*-

a
L D

| n o
we
I N

o n
c oI  m I I I

m1"

1-
NI
m
of1-

I I I I I I
am
url
N

LD
10m I I I
NNQ

W'l~l}'Q1-CD
'<nQ~.=~!<=z

r- =-¢ :>nco

(J C"7 t'-LD*
m

_
i v> 2
gm

| -

Q
1

r--
{"J
UQ
of
o
:Q
o
N

he he

l D  o f
L O  w
m  - C r
h -  W

1 -

I

n o r -
| - c o| g o  1 -

LD m
N

UI1-
| of I I

1-
| | I I I I | | | | I I I

o f :
' Q
m8

3 2 '  vEu 5
E c Eu>  a  3<  E

LD LD no 1-
€\I W m (D

I U) o"> CD UI
m |"- Q co
I- we O'J <4
1- ID r- LD

u:acncor-r-'cvoomcnoo I
oocomr-wDC}C"}C\IP-

lD N
N 1-
1- FT
F (D ofm

Q 0 cm
r-- r- N

I ca m In
m LD of
1- Ia ID
GW GO 1-

r- N

c a
m

|  o f
. - r
| *

w
Q

| co
m
r-
m

m
of

|  Q
co
f*-
m

LD -wrLD 1-
Q on
m
N

In m (D of
LD

cf: W Q P- v LD 1-
LD m no m N YI I m In I In I

m LD |-- v LT P (D
I I I q

0 4 UP 1 -mI I I I I I I I I I I I I I I I
1-
m
Q

E

ID
as 'E 6
Ia
Ru 6 Eas .Q o
>  E  E
<  :  32  O

1-
m

GJ
. 2
E
GJ

cm
. : . c 1 = . : . : . c . : : 'E

r e £ £ £ C £ U x o " o L > o : . a ' c - ' . " .

4-
o

2
O : " ' >~"Simg
389<88
38;W
Q 53
n;<~i.,,-
383

IamEo
a4-1
as
a

2 2 E
:EElllll!:§8lllll3§ iilllll3

§iii8iii§EEEEEEE§§lll1153943

3 s

E; ':*;3§§§ oooccoooo,-§§§E§- i3!§!!§!§!=§'§§ii§§§§22:2344:4

HHHEII iiiiiiiiii7 7  . m _  8

G J  U J

*§Q g Q
E E s §§g§§§§§§SE§§§§§§§

9 .2 go 8-ssaaéssii
ig!ggggg-£1&333333EEE§i:§§§§§ii

EEEEEEE ii i i i i i ! 33888888888333§33333
m
53
o
r-

GJ
5  = = l
_ . J  Z

al

C3-CNF)"WID(DI *-M)UJ©1-C\ l¢"'3Wl f ) l .DI *-8UJD1-C\ I¢*)W'U3(DI I -UJU3D1-E\ l f"J*T lDl .DI I~®CJJD1-¢\ I IWW LD1 - n m w r L r > u . : r - - o o c n 1 - 1 - - < - t - 1 - - 1 - v w - n n n n n n n n n n m m m m m m m m m m v v v Q v w Q v v v m m u a L o a n n o

Ld
2::Um. :D
U)
m.c
EoaD.2
m



§=§'°5.
.Q ¢ \l °7Lucumfr
ccu 5

888
:1: 5.93'o
GJ.co
co

bi -m
an
2 3
'u an0).c I
LI
Q I
m
u
as
E

8989888989898M r - ¢\ l - : r o m wnjcgmnnnocaoq
r-mwzlLnfzlomn m m m w- v m

82
1-
Q
C)
N

82
o
Q
ca

g 321

I

*C"3€\ILDlDSI*-1lLnwrcacacoco
'~:=Q~Q=~1°Q°Q~¢,
r~l~lnaooo ~ cn
:QQ
1*)1-

LmI -
n.
r--Q
LD

E1:3
.oz EGJ 3
re  o
I  E
>~<
toQ.
E
o
O

he he

(D
LD
C\1
W1-

1- 59
o

| o
D8 IaUIo  3

2 or
a m

so mm ouo3mo9 vEcomm:-omm
or-awwwr-eva1-oI-f~vqqmmcou-m

r~»-|~»- "1
LD
N

N wq- o9 1-
m Wc: N
In n.

r-
N

1--1-
Q
wr
N
n.
l*
N

he Ia he he 9

8
8 8 8 8 8 8 8
-we-muqcqrrgcar - m w r m x l o mNc".1mm<-wrm

82m
Q
m
N

89
D
q
Q

N
»<
9
4
q
u:1-

I 3
_|
§Q

nh-voocov
N.°!."'?.N.'*lQ"1
8383898
QQ

q
we
E*)_
o1-
Q
(D

ea he

Q.3o
<9
:L..4:4-»m
8

Lm
pp
Q
l \

I

089o
9ca

E

4-»
c
:1
o
O

'D as2 en- cu
** 2in 0
<:.9I
>\cmQ.
Eoo

3an in
o .9

8  n:
cL

CLIU

031"LD("Ul0 3 1 '
P - @ L D © *l-"
1-l~D¢"'31-C31FJID
cnLrJI--comwrm
cocf.1-¢::r- 1~ ~=
c>_cn_nmLo 1-cf:
t~r~

1-
I*-
tn
N

N h-
1  r -®  1-
m r-c :  NLm n_hN

h-cnr--1-
I*-NN
r-NE

n.
GJ

D.
as Ia he ea ea

E

UI
GJ ID
3W=1>a s " "
>`&i¢°0.35M

2 t -

g

u u mw s c o o o w r
-<re:acucnwl'nmm co uo oo cv co oo
LDCD\-lfJtDW1-cn\.r>coc\|conLn
!'3_CJ{1-¢\|I.O 1-N
mi n

1-
m
UP
(D
ca
P-_
ca
N

Nwe
etmoIn

E

E
E-.5'Ev

see
8.3
i s

8;
33
EE
4

Q

51 anc 'E r-.8 GJ GU
To E noIaE .= 'ro -Eco2 < -

Ia

9 now CJ-Cr LD I I I I I
No1- 1-1-

he

» -
(D
' T
o f
1-
ca
v

!-.
lD

Q
N
N
LD-*

10
Ol
3m
no
ml

he

3
SO
UP

13
E2

Q

mGJ nr:
>- 21- 15mas Cr
|-

ea
r--<.o<.rr.o::>c:~:|o o c a m m w l n mm o oo oo m co oo
@ @ p ©© F
owr c owoommn
1¢'JCJ7*C\ILD1-(NI
m m

r-of
w.
ofQ
9
oC\I

r--LO
f"--Nm
Q1-

ea he

§
r

954,
QQ;( E

c a w ra m b -
C>C\| \-P- 1-
cncov oocu

Lococ a

mof| we
LmmP

1-F) 1-

nrm
*Qm

nom mID1-LDoLDLD F 1- qO1- V
mNN

m
Q

§
mas "5 4cm ascu an E

GJ E 4-1> UI< :J =2 O

1-
m

4-.1-
I

m'Um
(

Lo

'Umea 8
3 Eas an> cas as
re (D

=8
<r
GJ
3
C
m
>
U.)

Hz
U
ea*
CO

8
28

s-- as
E F 8 5 2 59 9 i 8 e m §
I } E g - 3 0
: E E 3 8 3 § E
g g g g g g g
"gé sggm m-1-14-1
D O

_vs
104-1
o

|-

GJ3 3
=sGJ€

9_
W E
- o

E l -

O
.éu
9

*gU'ms
5
an 8M C

a  F E
I -  D

3 9Q O:Ra.C: cmo
o 38>UIan o BQ
m._|

3

3,8§ § 'i
858

£ 3

E 88 - c a  1 - n m w r n n c o r - m m c a - n o n v m c o r - n o a n a - n m w = r u ' : t . o r - o o c 1 c a \ - n c * : v L n L o r - o o c n c > \ - c \ | o ' a < 1 L r >
_ I Z 1 - c \ l o : < l - L n c o r - - o o m - - 1 - - < - v - 1 - - - - n c u n n n n n n n n o n m m m m m m m m m x l ' Q - < 4 4 w s < 1 - 9 - v w r d - m L n m m L o u >

GJ
C o

89

I

biEl
Uan.cuwonct:aD.a
UP



4-1
.D m of 5

8 il- GJ
8 o -beUJ as m 8

Rf 3N 15
I'  a  38

m
E2

:J
'U
GJ
.C
u
cm

7

8

Ia

# sss s s sss s s s s\na» o<-1-omoonmnocsv-vc>¢*:¢:lvwc>;\:>1-mcaoo
;qqQv_m_mnoo\Qv_qqn_m_qogoml~c> .=a=zQ-° Q
88°8'889°°88°8?-">88"°$8°3°3l'°°9°9

|"*- 1-
o  mI ( Q 1 -

no mUP 1-
1-  N

uocnl-cvaoo r~»-<1
' m u a h - c n o 'c:nco '

C")1-t"JOD1 o'>

v no W N o
LD ID r-- r- LD
no I o c:: m I LD
on N  m m of
1- m vo N W1-

o o c a o o o o o o o o o o o a a o s o o o o
=!°!Q=a¢=Q=4Q°°°°=a¢=*°=a=>°Q
o m o o c o c o o o o o o g c a g o c o

m
N

I in
LDv '

I I I I I I I I I I
1 -
1 -

q
r-

I m
m
(D

N
m

cm1-

| | I

8

mm
1
o
Q
Lm

39
U)
q
m
N

w m
2 Q'u .nas an
.c n:
u
in 'T
Q I
muan
m

a1 -  c o
m  oI  1 -  Rx;
U)  1 -

N

N
Q-

' 4 1
m
Lf)

|  Q
I*-
1-

r-
NL CD t
m
1-

| | | | |
(D

| Q
T*-
m

r-weI o I
mof

I I8m In
Q 2%
D. N
8  1
D.

NOD l"'3LD¢DP-I*LD (.Do)c\IlD4-oo'cono-ou'
om U3-LOUD¢ como4_co Lnwwm
C\I

he

1- O
r-- W

I ID v
o  1
F I*-
Lmm

1-KD¢"3G)!"'1 C'01IJW"1C5
U3 l.DlD1-1-
comm cumLr> cnr-1-
m

m v LD
o f m o

' 1 o Lm
au m Lm
m (D of
1- of

W
( D

I I I
l-..."

1-
N

N
l"'1.
|-...
1 -
l"7-
m
N

e a

8
§ a = § § $ $ § a 2 § s a = a ¢ g s x s s s s s s s s s s s s g
984444434393~.33333493¥33393Qm v o w w > n o o w n o v v o n m o $ o o v o m m n o onm n n n v n m nnc ' :m n N no N W ? v

**§§§?§*§*§*§§*§**§*§
38=>Qf=eQ8<=>3=a3QQ3°=3'=3Q3=ao v - o o o o * o o o o c : o o 9 o $ c : o o

89m
ff
cmN

m  L D  m  m
D LD c o ID

I m  m no o f I
1 "  m  v N
* T LD  ( D  Q)

m  a
o f  m

| ~41 cn
r e  o
of N
1 - Cal

m m w m m
"`1*Q'Q*1'"1

1 - € N I C D G

q no
r - we| go QQ |

m

we
LD
et
no

m q N Q
In r- f- (D

I o  D  m I w
N of Lf) no

1- m m N 1

q
r -

I  Mn I I

L D
N

I I I I I I I I

,_1-

m
r-

I  N
we
w

(D
o f' _ | | |
G .

1 -

~=r
1 -
1 -

N

c
q
1
q
go1-QN

Q

q CD
w of
: Q  n .
-4 LD
q- go
(D
N

we'
l D
Q
LT E

ea he

>
2
E
>
E
1 4

'D
2 8 Lu- RuLI.. 9 I

Q4 C* _
>\
mD.
Eo
O

E 'u
: 8 38

o 4-1

2 Cr
D.

m m
q- r-Cal 1-
1- G
cm LD
-Q_ co
Cal
1-

N  L D  ( D  r -
p . .  C \ I  q  1 -

I F  ( D  o n  t * -
P -  N  L D  a
N L D  c m
LO N N m

I
no

Lm m
I 'L n_

1' m
1- I*-
l.r> m

1l<1-nnof~=ruo-oo' common
r-1~oa¢"nmr--m1.r>c-l1.r>u0~crcnI-1-
m

1-  LD
( D  o
1 -  N
CV) 1-

N

I
N
IQ
m
LO

no v CD a
m of Q 1-

I q  o LD I m
m m Lm Q
m LD of |-
1- W

m
I 8 I I I I I I I I I

go'

1 -

Lm
c o

I  o
no
N

c o
1 "

| 1 -
r~
m

1 -
-Ar

| 1 -
mm

i I I

1"
we
cm_
c:
co
:Q
m
N

o
O nM
2:3

Q)
D .

he W

m o m r-
co r- of In

I m r-- m of I
lD N 1- |*-
on m r- F
63 1- 1- N

W  o n
(D 1

I m  N
on lD
r -  I D
m  c o

I

r-  o
m no
1- LD
N |--1-

of
-Cr

I Ia
W
m

m  o  q
N 1- cf:

| Q_ CJ_ 1-_
|-- (D o
o of LD
!- r--

o
m

| no

N

m
GI
m1"

I I
Q)

I r~ I I I I I F I

m
m
1-

D
cm

i iN

LD
l D
m_
N
N

I I I

E

mmcoco
nqcq
coma mno_wr
m

co<rr:>-Ln
c\lcc)t.ocnn

' Q Q Q N Q
(.DC\|C"J1 *<qm|-u'J\-
N

r....
N
s q
LD
r :
Q
no
1 -

3
82191:as°"nZLr" +._§>¢O
8 |-

heh e

9 3
m -Cr
LD 1
Q -QQ  " - v

1 - LD G) ID
I Q < 4  GO Ga

L D  m  N  N

4_4 s
1- Q m LD C)..3;.389.@..r - - -

N m N U)

m
m
m
of
of-_r§

.BE'*
n u J ° 6

a w
§.8<r
0 1 : 4 0

83
§ ;
: :
go
3%
83
88'
go
3

5.

he he

8
13
3
zN W on l"~

h- N r-- Q
I N N CJ of I

N LD wr Q
m UP r-  N
UP *- 1- N

In on
C\Im

I o no
v LD
r- Lm
m co

I

f -  o
m LD
1- In
N |"*-

1-

of
q-| u::_
Q
{*J

m Q W
N 1- FD

|  W  C  P
N (D G F
o of co N
F "- 1-

CD
Lm

I no
of
oI
m1-

| | | | | | I I
om| r-
mLO

cm
UI

| r--
LT
N

ID
LT

| cm
N
Cal

I I I

<3

._
So>-8,
gr:
b -

C D  a
1-  UP
N  ( " )
l * -  m
Cal o f
UP W
m

u0 n*:|1-no1-1-0"JLDCD* v w m m o
co cu m w a
(DC")l*-|D1-
N

In
N
et
Lm
m

of1-

he ea

I I I

1-
QI I 4 I | | | | |

1- r-
o f N
r- m
|*- o

N

oz-wr
Lm Vu

I ow:_
LD q-

N

I I I

§
gr ascu .cE (5
9 o 3< E

N LD no T'
1"- W of co

I "1 :Q *Q 61
m N  a  co
I-- -4 of we
1- lD h ca

: R h comm
< cncor-~r-

' Q N N Q Q  I
m¢ .oml-wr
C3 CB!"J(\If*-

l D  N
C\I 1--
1 -  OF

LD
N  D

cm
1 -

* no
m
cm

c a m
|- - m  N

l o GJ Lm
m I n o f
1- FT LF)
UD  D  1 -

cm c I
1 -

m
onI
4
r--

(Da| w
m|--m

ofof| a
LDr--cm

ca1-
et
m

v U) (D no
LD

v-
I

N mC 1-
0 m In

r-- Lm v ID ¢") Lm h 1 -  W
m  m  N  1 -I LD I I I

LD
ca

I  we

W FT T-
Cal| I I | | s | | | | | | | | | |

E
oz "a 2
us »  as
cu an E6 .o
> E 'Jo
<  :  :

2  O

o

ea m
1- FJ
18 W
iD
N

inN
*1
onN

rm

O

I I I I

8 .cu

G.)
u
E
GJ
in

I I
x  u I
of : :.~'1 .cu-

o I

3
4 88
1
as * i
. =_=§2

m a m a s
= ¢ 8 : : P . ° - . . . 2 m x a m m m m m m
~$4¢¢ e~%§§3223§§§3££e££eeae

E o o u o o o o o o m m m

G s
o " ' 8Ag;
4 8 2
F1-lEw

< 8 9§%
ago8 9

g o>-<
*§§

8

m
m
CO
<.>

a4-1
m
D

g
v -5 .5

B 8 = *2§8§§s5§;§i 88§§3§3
--IuiTu m m m m nu m3,.:.

u u m u " m 8 § E § § m o _ m . w- E E E

i § 894599885T 55 Q Q l; *f§§§@@@§§=%%§EE;§E 5 5 t 8-z$1s;- -=-§§§§£=-====§§@;lf@@@g§,giiigii8243335=s!
" ' § ' = E ' 'E.E. . " E - - E u I a in in

m4-»
D
l..

bian
:
Uan.cu
w

GJ .
EQ\ D*C\IO'1Wl~DLDI~CDCI3C1'¢\IF3WlD(.DII-W¢J>D*C\1C'J*1'LDLDI*-dJCJ3D1'C\IC"l'¢LD(.DI'~®DJD1'C\IC"J1lLD.-J2-no'Jwrl.ns.or-oomv----\-1---1-1-nmcunmwmwwmmmmmmmmmmmww4Qwrwrwl~:r<rvLoLral.nu>LnLn

an
. c
E
o
D.
Q.
:s
ID

3

3

39

821



11-1 - m 4
:E 8 "5 .93

.Q  v m
LIJ 8 m M

N 9 bi| 0_ 3

23U
GJ.Cu
CD

E
3

...

2 g: .Q8 as
.c M
U 1-
9.1
muan
n:

8

8989889898984ncnc\l1-wrcav6?"'"qLoco::a|--
|-o':wr~:r<r» ::>cnc \ lmmm-xrm

89
m
'4
mN

8ca
qo

I

9

car-<r"<rou::c:"~lLnuvccaoocooo
Lncauvh co w ou
C\)1-

m
m
**1
ca
1 -
Q
ID

cu
z3
.ca E
as : Lu
oz: o I
I E

>~<
c
m
D.
E
o
O

he as

QN
Qr-

ca 89
o

' 9
o

3Ia Ia
o  a s
Q. m
8  n o

8°'3'$$E$°*l"l1"1'QQ¢"lV":NSF-NNQw1on:-ml-r-ca1_qwunovmvh-
1-
Q
mN

Q oN qv
v- nocor-1-|-_

m
N

W
<11
co
r--
*1
ea
N

he he he he 8

8 891

3439889898934L01-n1-wrcacn1-l~mr.or.oc:oa
m m v w w o wno'1¢*>m1-'erm

82
m
*z
m
N

8 2
o

==a
o

<r1-
1-

Q

u as
2 Ia
- cu
LL 2
an Q

<=: 5

3 9 " ' $ ' 8 3 E
Q M W Q Q Q Q Q

p M

q"
LO
M
LO

;cmQ.
Ec
O

he he
DO
2.

>
cur:
D. I

Q 39
ca
Q
a

E

nc*J<.or.ou>c>cnuocnco~=rwr-cnr - L n m m o m m
f o r - r - - nc \ l c : nl-o':~r-oor-r-c::wa_n_nnco1-cv:
wrr-

W
oLD
m-
mN

ea

G 1-
N LD1- O
1- N
m N
Q Q

mN

1-CJ
(D
Q
NN
et
mN

ah

o
cu
1-
1 "
(D
v

he he

E

ea

mr-'<rwr t:»r:»oo
w cno m m ccacn
uoc\|1-m<. 1-10
CWFLDDC N1-

1-LD

r-
N
sq
co
ca
Q
no1-

* 'u
5 8:11
o o..°3<.> nm
E go:D.m
asD.

8
8 4>-$419§=t=~._§>4v an .
g I-

he he

E
8

2'
5
82
8 3

2 :

35

85

EQu->:eav s | | | | |
mm
GO
of
9,

O
81
IU
'rtm§

8 UJ
C  E r -
.§  as nd
cu .E 'D
E cm
._ :  Y
o 'u cm
2  4 -

1- NQ 1-

3
GO
NN10

UP ea

8E
E2

Q

._
8-»
H y
g m
0-

I- 1-fx-< a aoo:ow n e w Lnm
oow oocncw cocn

10
Cal
et
LO
m
Q
m1-

Lm
m
Q
q
no
cm

he ea

ca1-
et
m1-E

8 3
m ..-E
6 = m> o  34  E

EDGGFU -
oocr» a-n

oocowrcscuL0u:><:r<:>
m c :
P41-

of:

o
Lo

I cm
1-
we1-

E oE> Vu

< z 8

m
an "5 6

9 3  E
GJ 4-

LD m U) '¢ CD m¢")C\I1" o no
~. Q v(D NN

RaN
I
ofN

m
111

.,,.ll: =8

--.-

as o
E Ia

FT no M
*~ 8 *a

c
\

cm
as3
GJ>GJ

5.
m._ =2°=°=

o!Uco(0tuQ

8 8
.0 2

5 3 3 8 5 " 8

'33388§n• 8
8 ° 3 3 = 5 6

3

'Um
3 #3C  4
as no
>  c
as as
f r  O

I
o
.6u
9

<
GJ
3
m
>
m
cl:
U
m-4-
m

: r o
I : 3 3.Q

» 3l3» 3» 3<:» 3» 3

UI
m4-
o

| -

jg E*
3  o
go .C
c cmQ ...

o3
.. >
cmin o EQ
GJ

- 5
ggi;
8 2 8 8

< 0 9

8:
§¢s<=
A g ;
N > - E c

OJ
3 3om GJg >
4; 8;9  _
m .FE-  oE+-

' E
U
oz:

>
as GJ

M  8
'63 2
DI an
a  FE
I -  D _|

m
.Ec>l_:Z

1

1- C*~IC'3'§tLD(.Dr-ODCD1- 1 - F 1 - 1 - 1 - 1 - 1 - 1 - ' p N N N N NNNNNUDM61t'1€'3t'DC'J{*JC'3C'Dwf 1 W *= *= LDlDL0LDlDLD

3:5
2
Um.:u
(D
mc
EDa.D.
UJ



m m
an3 §
'o eaas
.:: M
U F

_nm as;E§l°5r£
.D1 .0 9)Lua.:mm
n:C,,..
4 1 8 8GJ
I 5
.so
3
'U
GJ

. c
U

cm

Q t
mum

no

E

s s # s s s s s s s s s $ a 2 a 2 s s s $ $ $ $ s a @ a @ a < a 2 $n w o n o o o o o w w o v v o o c c c o o o c o r o o o
9 ' ¥ Q ' 4 Q 9 ° ° ° ¢ ° Q ° . Q Q Q ° ° ° ° ° Q 9 9 9 9 9 9 9n u u o o c o o o o c o m c 1 - n n c o o o o o o c o o n o o oN N m N N n m 1- v

$ s s $ s s $ s $ $ $ $ $ s s s $ $ $ s88838838388838838833
o o o o c o m c c o o o o o c o o o o o

89m
n.IaN

("JmI Lm
m

I I I I
m m
1- ofI o v
we r-

@
ID N1pp ¢q| | | | I I I I I
cm o 14U)  F

LO| co o
N

1 r- I I I I I I c o I I I I I I I I I I I I I

8

E:::
8 ....Cea 3 LUCr o
I E)\L: 4

1- 1-D qNa
LDnoCO of:Cf) we*

o
1 -

M -
L O
cm
Lm

m
o.
E
o
o

ea he

c o
Q*-I(D I I I I
D

N of
( D m

' n. up_
m  | *
1- r -

caN| Lr>
N

l I I I I I I I I I I I I I I I I Im* on
mof

(D
mU

as AnV1o 2
D. m
8 n:
a

o Lmm LD
QQ QIDmM 1"LQ no
1-

m m |*-m r- In| 1- I~.- | | I I I | | | | | Ln |
ID m m
1- U) N
q-

N
co
et
N

an he

8
gaeae§§§§3e§3eae§§'aEae§3e3e3e§§§ga3e;eae*§
"5'3.-¢:,:¢:,g993c,,_,393339::¢,33;33qn h o m o o o o o v h o m n o o o o o o o o o o n o o oN N N N N n m v v

§§gg§§gg§§g§gg§§§§§§
q q c > o o q n _ q q q q o q q q o o ¢ : > c > qo o o o o o m o o o o c o o o o o o o o1-

BeQ
etWN

q
q-I
ad

Q r--I I I I o |- I I I I I I I I I
1- D)

1- U)

m r--m |"I|- N
m LD

IncoI
|*-

Q
N

I  |- I I I I I I I I I I I I I I I 1 I I

o f
N

* cm

q

q-wr
0J_

Q

'o as2 Ia._ mm
u. 2Ia o
4 5

of1N |"-|̀ - a
LD vno of1\l 1-

1-LDLD

ah he

LDN| of
mm

cmNI Lm
N

I I I I I I I I I I I I I I I I I I
mI-
.9

3 L;

I
>.
C
IU
D.
E
o
O

4-1 'Dc
3 8 8
o o *
O

N r-
1-  C D
n .  Q
m  <r
LD 11-
».r>_ LD

1 -

N no W o') r-on |"- m N LmI I I I I cm GU I to N I I I I I I I I I I
w co r-  m
1- I*- D DI

q

m_

N

mLD| no
mcf:

CJ
of
Cal-
of
N
et
N

Q.109 n:
1an1..GJD. he Ia

N m Q
on q al o I I I I I N 1-
1- lD o
m (D

Nm D

I Q

E

omcram
11 c::_
soon
Nw:
1-

l.r> N
N ID

I oqv_
LD m
1-  N
m

I I I l I I I I I I

iN'I-

,_
m

| | | | I | (Ur) | 1 l | | | | | | | | | |

ID
F J

no
WI

l""J.
CD
LD

N .
N

UI
3 mC 2
83 'UQGJ D *

2 |-m
3 voIa

E91-
m U)
fra 9
(D (W 1--_r

Lm
m1 o

»-\1-|"-I I I I I I M I I I I I I I
1-
44

,H
CJ
<r

»
In

E
5
é

§
'3
<

E
82

88
,iscn
E i
Gs

g r .

4
g
01
.g

Q

w

.3*='~.8:D°6
? . 8 ¢

UI

§ .='=ro-EslorJ2 < -
as Ia

MlLm
E
gLD
ii'

3
2to'_

| Q* | | | | ca
' UQ1-

Q

-
gm>-2l
gr;
|-

N m
N Vu
FT 1-
r~ co
of |--
n _ 4
1-

Nim

m N9 N
I ~.=aLD N1- <o

INN NN IN au| Q Q I I | | | | I | | |
m m Lm1-Cal 1-m

1-
of

| I | | | | (Ur) | | | | | | | | I | | | |

IN
m

-we
m

* *.
N
1~.-

n .
N

he
m o|- mI(D LD
m cm1-OG

I I I I I I I I I I I I

Nm| m
oco

I I I I I I I I I I I I I I I I I I
vto
etof:E

834:
8 8

283< 5

ea

m m m
m of noI"- Lm I go I | I I
1- 9 m

LD

Lm m
r-- w

I r- N
(D I*-
l.r> o
C\I N

wr-mI Ln
NLD

<rr-cocor~_<r
N

| | | | | | |

U I CHI L D

I I | | | | | | | I | |

In
I I 1 I I I I I I I I I I I I I I I I

1-Nm
N3

4,3 gUPcu 6 E31° o:=-E E
< :  :

I I I I Iea.Q
EGJof

>< u _no c g E 9 C c E
N m wr (D m

5 |

| '5 u 5 § : : '538§§23$:» ;;§§2~@
m m m m m m m mU Mn

mEL. u

4 3 3
!"'£
832
888

o'§§

4-o
m(D
E
O
E4-1m
D

§ E
. : 'T
.8 -8 __ p, 5 .o
8-§ §.§§§§gi§E§ i E | 44-6"88832288. " "8 m m ua ua 8 8 ul m
,§;g§§§@_ 1 z 1:33 §=§§§§§§ *===8§ss§s§§§§§§§&§m ~==¢=-- - i=" * * ; :ss  5~  i i i  S  35- - . . - - - . .2 2 2 - 2 - ! - 9 - ! - £ - 2 u § § u u . 2 § § 9 ' ° " " " M T , _ " . 4 ~ ' " = _____go __

E° '° ° ° ° ° ° EEEEEEEE§§§§§§§§§§§;888888888888iiiii i i i 888¢¢¢¢¢¢¢vQ888888§3382228388 mm wmwwmw

~§ 2 iii §§3§§§i§§83§2:4§§.§

3__=E333§3! i§gg§3§§§§es=sees§e
i i i i i i i i i ééé i i  * §§3 §§i * §" ahs 3 i i a ° ° ° a i

m
m4-o|-

GJ
.E 0|_JZ

81

D*'C\lC")*iLDCDr"-¢DU>D1'C\ll."1l'¢l~DLDI*-CDGJC1-C\IC"3W.fLD(DII-®U3G"C\IF1'¢U§LDP~C¥3O3Q\'C\l83?ID\"C\l("'3*i!I!)(.Df"--®CD1-1-1-Q-1-\-1-1-\-\-('\.IC\IC\IC\IC\lC\lC\IC\IC\Il\l£')0'3¢*JC'JU7F3('3{'3{'3U3'Q"§1"<I"QWdQ§rW1lU)U1UjLQIf)Lf)

bi2:aU4:.:(Jw
m::
EoD.Q
U]



4- -- |-. _ cu of as
.Q
; g  " 5  : £

.Q no as
LU Ia as M

no on M

' 8 cmI GJ

2
3
GJ
.c
U

CD

g

b i  'cu
2 E
5 .n
3 an
.: no
£8 'T
a n :
m
<.1
an
m

g

3989398989398r~c oc : -oc oonooamocaca
Lo<:¢:>r"-oooo n m q 1-

89
cm
n.
(D
N

39
ca
Q
ca

'a
:s
4-
4-

I

8

LD m ID o  Q
r -  N (D N  N
r*- 1- | Lf) | !*- (D
N  Q |~- ~¢
ID cm
9 1-

ca
1-
sq
l.r>
cm
ID

.Q E
an 3M o up

>. E -: <
N

E
o
O

Q. ea he

U I
|-
Lm

viN

C 1-
N Lf)
m m
no m

m

I

Q 89
Q
cg
Q° * enwo 2

:L m
Q no
D.

1- r--
r-- \D
m f--
W w-
q LD
C\!. LD
N

co
lD
1-
N
co
et
N

1- I-
N  | -
*Q f
we no
1 -  o

UZ
N

coo
|\-
I"--
LD
c:
Q
N

he he he ea he

8
69898989398939nm now- c ao l n
° `£'° CE"'29':!"'!m w a h- o e mN N q- Q1-

S Q
<3

tea
q
N

82
ca
Q
Q

LD
LD

|  In
|-

we
q-
61

N

l<
ca

q
ro1-
D
N
_I

Q

'a as
2 an
-  cu
LL as
in u
< 5

1- m Q of
q m N N
LD |*- I r-- m
m Q
N NW 1-

1-
LD
LO

99 he

ll_
_I
<a:

3
acCm!-
2
E
3

I
>C
ND.
E
o
O

m
l l l

ID
I LD I

m
N

Q m
Cal LD
Liu:>_
au m

m

a 69
D| a
ar-4

A

'D
°-'uain9 2cL:u

E gr:go D.

r:3
o
o

CD (DCV) 1-
1-  v
c: NN v
n _ m
N

mm
N.
ofN
Q
N

1- D
Cal 1-
no m
4 Nv r-

"Q
N

c a1-
Q
N
r-

_
N

4
GJ
D.

ea 9 he ea vo

L01--
U)l'\|
*QQ
cram
":<:r

Cal
m

| a n

L D

C 1-
D m

I et Q
1- LD

m

1-
N
*Q
we
nfE

no
*T
Q
CD
LD
N.
N

4;
ET
go
8 .3
33
84
i n D
as

Ia
8 m::'U ..as
92===oQJD 4

> L )

8 | -

8 he ea
U)
m

I I I I I I

m
m
U

m

4-
1"-

h  r -
m  m
U) 1-

5;
we
DO
LD-r

*gt

ml
no

§
¢ :E""-aww
a w
589
0 1 : 0 92<-

o
91
Cr:

ea c a ii*
3m m

CI
'.n_l.Q
m m
:nm
|-;w-
1-

N
m

' GO
u>

O 1-
o m

I et m_
1- Lm

r* m

1-
N
*Q
wr
q

z

Q

I..
m
as Ia
>. as
4-» minan no
I -

4-1

W
cm
N.
N
r -
cal_
L\I

5.
go as
cu .c
\.. "" 15
as C an
>  o  3
<: E

ea

In r-c: mm m 1
1- N

N
m

I no
Q
LD

1 -
UP

| Lm

N
m

he

q
no
sq
m
1-

N |"...
lD Lm
N .
N

* (D Lm
I I N

:Q
N3

me 8
8 6  E
6 °  o
> E`°Ji
<1 3 =t o

f"-. m

r
\ -  ' o  Ru Lf cu

:  "  . :  *
Q) GJ 8  -  D Q) g

.* as
3  . C

=3
<

:
:
GJ
>
m

oz:

' U

m
m

4-»

inGJ3c
GJ>- m GJ

.Wan M

.bC
- m IDQQJQJ

. 8 E = 1 9 j
_ _ I '

m  m  m  f u n fg m-1- 0-14-44-1 4-14-»
0 0 0 0 Q 0 0

Ia
(04-
o

| -

3  9
Q OAg.C
c (D

¢

'Um
4: 2
3  9
as an
>  C
as an
oz: (D

GJ
3 3oas GJ
c  >

.as 8
§  _
.Ia ~g
E  I -

L)
.6
u

8

E
U '
Cr:
>
§8
- 8
8 8
EYE
I - D

0"-_
OF
38039
UP_I

3:8
8_8

, 2
388<88
883
8 5
Q"E~n53
38; ea

:  o
_J Z ca 1-wmvuJu::|\nomcu-nmwr\nnor-oomo=-cum~=|Ln<or-cnmow-wmvLncor~ooo1ca-c\|m~=||.n1'(\IC"3WlDQDT*-¢IICD1'F**w*\"1'**1'N04C\IC\ll.\IC\l018IN¢"I¢")FTF)C')£*30')¢*3C'3£*3C'JWW"<lWt'4W"QW'9"¢U7lDLDU1LDLD

bi
23
Uan.::u
in
nc:
oQ.Q.

3

al

I
U)



:°: -m of '5
3% "5 .4r-- as
we Q: M

N 3° bi| 0_ 83

2 4-1
3
'U
GJ
.c
o
(IJ

c

§

8

.

$ 8 8 $ $ a 9 $ $ $ a 9 a 9 a 9 a 9 $ $ a 9 $ $ $ $ $ $ 8 8 8 8 8 3
u38888888493s8s8888833888888

In
I m I I I I I I I I I I I I I

L D

a
o f

| ~:r

$ s $ $ $ $ $ $ $ a e $ s $ $ $ $ $ s $ s
3$338838833388883888
d l i d c d c o d d d c i d o o o d d d o c a

I I 1 I I I I 1 I I I 1 I I I I I I I

1 -
t"-

CD_

1-"

be
|-
n.
m
Cal

m
u
an

r e

bi TO
£1 E:  n3 Ia
.: M
U F
93:

m
D. ea he
E
o
O

of r-
r- o
v _ Q
FD 1"-
LD 4-
m

of N m
Q |"" usI I I I I I I Q ID I W I I I I I I I I I I I I I

N |*- m 1-
~=r of N

o
no

| co

|* -
Q

I  co I I I I I I I I I I I I I I I I I 1
o
UI
t*-8Ia Ia

o 53
D. m
2 m
D.

I
m
LD

Ia url

8
8 8 8 3 3 8 8 8 3 9 8 8 8 $ $ $ $ $ $ B 9 $ B e $ B E $ $ $ $ $
v n o o o o o o o n m o  1 - o o o o o o o o c o o o o o on o v - o o c o q q q o q q r q o o c c q q q q o q o o o o
g i - c a o o o o o o u a g o 8 o o o o o c o o o o o c a c : o $

o v c o o o o o o o o o o o o o o o o o
q m o o o q q q q q o o o o q c q q q q
o w r o c o o o o o o o o o o o o o o o o

ba
m
f
1-
N

v- mm In
UZ Q
(D

| | | | | |

cm o
Q ca

I  Q S
no LD1-

<r
m

I m I I I I I I I I I I I I I

m

ca
co

| :f
mN

I I I I I I I I I I I I I I I I I I I

(D
no
**'.
'<r
U)

m l

i i
qv
Qno
1:N

Q
39.- up.

LL.

. J
<
2
ll_

m
u. an
Ia 6
<  c
>
C
m

E

ea es

o
< I I I I I I

o n Q
N m

I P I I I I I I I I I I I I I I L D

1-

C\I
m

I  I n I I I I I I I I I I I I I | I I I I

_|

E
3
m
Lu
m E

4
U 4
Q 1-
E no

E

U
an cm
8  2
a. m
9 cc
a.

W go
m N
m CJ
m ca
LD1-
m

D W
no to

I "1 GO
1- Lf)
v  t o

of.
N

In
ca1-
no
N
In

D
O

1-1
C
:a
o
O

E
GJ

Ia
as
3

D.
ea

v m
l.r> 1--
m  L m | I I | | r

r- m
m
N

ID of| 1- 5.
m m
m co

'Cr
U)

| 1-

NN

| | | | | | | | | | | | I

oDI n_
p-

9
co

| Lm I l I I I I I I I I I I I I I I I I

Ia

m1-
M..
of
of
xiE

inc 'U 4)
3 2  E l  Q
88 3 OF +

3 3 >. og |-
vo 69

4-
m  N
UP go

1 -
..8

N
LD

I I I I I I I I I I I I I I I

!-.
no
m

-
co-./§

.33 |-
N 4: ° 6
E .E ==>
E38z <-

et

i s

is

34

bl

3.

E
4neommn_r--_

amom

I I I I I I

n a y
of of

I  ° Z"1
Cal m
m co

m
I Q* I r I I I I I I I

NN

ca
cmI | I I I N
1-

we
w

| nr: I I I I I I I I I I I I I I I I I I

he

of1"
"1
ca
WI
qQ

L.
m
GJ in
>~ as
1- IUwan Cr
| -

4-

ea

v-mmmc:a_<r_
mfr

m  m
I- LDI I I I I I I m |"-
v coN

pp
coI m I I I I I I I I I I I I I I I
(D
cm

I I I I I I I I I I I I I I I I I I I

he

m
o
Q
InE

820:mEa==°>03<2

n m
no
ID I I I I I I I I I I I I I I I I I I I I I I

r- Q
we N

1-
I I I I I I I I I I I I I I I I I I I

r--
xi
co

g
lu- uao

8 ET
Eu GJ E6 .a o> E 'ES
<  :  :z  u

O

mm .cu
GJ
u

a
ea

c m u

Ein
; ~ _ ~

858

888t~§.3

<88
g
N>._

lu-
o
m
wEo
a4-
q)

8
.c Tu we

= § *s%s5ssss
| 5 m a § -2£$ - -8
5 .E x 5 T § § § 5 5 8 m w $ n é 4 w $ F

a - 5 " - 5 .8 - 5 - 5 'G l I uaaaauauauamnam

;;'§3§§§§§8=.'§=>&=.=_35§§3-855348 n 814
_ & 8 $ " F p p _ 8 8 - - - *- an v & é é 8 3 ° " a,:m°u°"5"5'="5°°_§_'¢8_'¢8_°§_'¢§_'_§_'§__§_'=8

9 9 9 _ ...g 5 3 2 2 2 2 2 2 3 2

n u n E E E E E . = . = E E E . .- 8 » £ 5 o o o o o o o o o i T | ' | i " * - - -EEEEEE33333:333§3moooooooooommwmmmmmm
8 8 8  m m m m m m o o o 8 8 8 8 8 8 3 ¥ 3 3 2 3 3 3 3 § 5

9 3 4 i9i4i
8 E 3 E ell *§ "2§ § § § § ,,,i I£ § im _ _ 2 § ; I I § : § § 3 I Z I § § 8 3 i § l i i g w 5 2 i i : : § 5 § § § § & é 8 § 3 & 8 i §

§§§§§%§=3§§3883;§§§§§i§°° §§8=@=**f34 == ==§H@--= m
8
oI-- Em c

ea <
m

Ill . -w
3 .2 a o v w m v m w mmovmmvm© m m a p n m v m m m m o~n m vm m w m o v n m w m-IZ*¢\IC')WLOU3I**-ODCD**l-\"1'**'*""*(\l(\l!\IC\IC\IC\IC\IC\l{\IC\IC'1C'7F)C')U9¢'9F3F7C'7U3WW'W"9W l9"\1"¢*ILf)LfJLDIOLDLD

GJc o

321

al

V

Ed
.Q
Eu
U
as
.cu
UP
mc
E
o
a
D
2
cm



_
2 8-g .n9 ea
. : m
u *-

n:

-I-»- 4._ to of as
8% 'as a

.Q of ea
uJ as 4: M

1  a s  4

~. 8 IaI 4)
23
Uea
o
cm

3
m
<.a
m
no

8939898988989oamcacsczaacn
m o q o q q q q1-r.oc>r::r::c>r~N N -we

82
r-
n.
mN

82
o
Q
Q

8

E
g
.ca E
GJ :J
D:  o

Q Q-
U) In
*1; UP
|"- Cal
( D  m

c a  N
m WI 1 I we

1 -
| -

G a..
o
oz:
1 -

I

I' a
1-

LLI

. E '

9 4

(U
ca.

E
o

O

he ea

ID OF
N r--
1 Q
~=r of
r-  u :
(Y) 1-

I I
o r-of oI co w

o
m
I*-
q
of
Lm

F  N
Q U)
F  M
q- m

of:
LD

1"C3m
sq
ofofLO

I

Q 39
ca
Q
Q8vo In

o £Q. m
8 or
D.

an he he he Ia

E
8898989898989m m a ca ca a wr
° ° *""1999992ow:c:>r::t:>r:<=rN N W

82m
"':
N

be
G
Q
ca

~=r <1
of 9
m a ;
m c:
UD m

¢:> of
o f  NI I I we

SD31
31

I

N

r:
q
1
q
go1-
Ql.\l

Q
_|
<a:
3.
IJ.

Ia Sal

o
<

'U GJ
4 3
u. as
m a
<£  c
>\
10
D.
E
o
O (D r--

Pd_ LQ
Q Lm
|- LD
OD 1-

I I I
1-

c a m
c o m
u:l_1.n

Lo
CJ
1 -
of
N
m

O

N.~l
lc>89Q

q
Q

E

F LD

W N
m
I n

in
LD

14-> he lee

|*- on
N N
U)

co IC)
Q N
FT  1-

Q we
Q coI I I  N Lm'_»

ea

m
1-
9
m
m
Q

D1'
we

E

4-1 1:
: gm
<8 o.53Q.C0
= gm
E 4
3
Ia

3
3 8 3 9
&J'§M+
_§>¢0
2 I-m

he ea

Q  N
LD LDD 1-
r--_r

| | | I I

3m

8
I

§
.3'*&'*
. 5 9 4

E§=D
E u :» .=T0-6lcn

Ia

8
83

88
i s

83

Gs
4
3

E
4

r - CD
on no
<11 OJ
m  W
1- C\|
DQ 1-

G  v
o  ( DI I I N Lf)
.J

Ia

no1-
"1
o
wr
q

1-
ca
1"-
W

Q

._
S o
>-8l
o - IU
mMn:
I-

m

§
r

¢o£
88
<33

ea

m no ca
m Q IDm q- | I I | 1-
m m I*-1-

cm
c a

==-1
Lm

we T -1-  1 -
|-- 1--
IO I 2 I

t -

v

L D

E
4-0  Q  8

3° 6 eaL. _Q E
as o> E ....
4 :  ' 3

2  L J

=8
<c

»"' .
1 G.)

3

CD
>
ea

Cr:
I

.fs-l-I: G
as ._m'o E =

8 E

I
O

.5
u

92,

al
3

8
9885i*8Ei:§

¢3 3 §.
: 2 3 _  2

8883885
8888388

cm
m4-1
o
|-a  Z '

GJ m

3 oz:I- (IJ

-L:
5 ~ 8 > -

8 3 3
, 4 8 8
2 1 8 8

8 3
D y :

83%
§u3<=
Q
N > ~ E

'JOE

¢

'Uin4: .93= Qan no> :asasno cmU.)
3 3om mc >
.L= 8
9  _
.in 9E |-

EU'or
>T¢l;€D
H48
3 8EEI-CI

'U
m-|-»

4-.
= 3oIa .C
C  w
D "-.

o §
iiiIa o 39
m
_I

m .
c g C3\'NFUWILD(Dl\-(DCT:G*C\IC"JWLC(.DI"-MCIDG1'C\I¢"¥¢lD¢.Df\@C3G1'C\l¢*)WLf)(D!"-®Cl3CJ1'C\I¢"J'§l'lD_IZ¢-»¢\l¢qqLggDI~...@g31-1-1-q-1-1-1-1-l-1-(\l(\lpqNpq5l(\I€\Igq€\I1'j€qgqgqgqgq,¢r)gvj¢v)¢qqq~qlqwqq3qqqq-Lg3Lpu)ujUjln

3

I

Ld
2:um_:D
w
9c
o
Q
Q.
:

UJ



33298
58"56
LL£&;,_M

8863 £1-c:
ea -°:

'= E
3
5(0

Ni

Eo
w
Q.Eu0an
Ra:

.no
pa

5-3 8 _.cg 8?
1: c £ : c:

as
:Nc
o

w-(Kill)C"}l"-1-8
<'eQ~=:
o c z o c n

4349828c>Q_c>»:::

Rx
LD m we <4
oo 10 on no
!*~ 1- O  G
Q we Ga <8
D D  Q

as 98 as
i"- 1- D D
Q 'Q UP U?
o  Q  D  O*nm*

8 8 8 8
Q'9_Q

Lm" 44:9 800l"*1"'>CD
<=a<w2<=?0 9 0

l.r>8~=r-:r
&*=°8°°
¢s<rQ>.39 9 9

nn8~¢~=r
~'=8°°

9 1 4 3c:>9c:a

8 8 8 8
I*-1"C3 C3
Qq o g o g9 9 9  c :

69 in to Ia ea vo 9 ; ea ea

8

Q v" N  1
m 1- F) 1-
1"' M (D
"2 "': °9 *z
1-  N  N ~u~

C>v~i\l'*1*
1-CQ (Q
* Q * .**";
1-(\l!\I\Il"

N 'T 1:$  m r- r-of we (D (D1- W 1* 1"
N  N  q  v

v-nw:wr
m r - r -

8 3 4 0 1 8
T' v"r"
n m # n r

r N 4
1* ("J r- F*-
co

<4 N* Rf 4

<0 co1" v- 1-

1- (NIW 4'
3  m  8  8

N N q 4~

N - 4 ¢$ cm z- |--
of 8 (D (DT' r' 1""
N N we q-

n d x r$ m r - r -oowrnom
*.°Q"1* .

w w w

" 1 8 " I " Inc uvwr

N  q q
S  m !*- P-
of we 40 (D
1- Ag 1" 1-
N  N  v  we

n: ea ea

(O m Ru m
E 8 'a  "E

he he ea he 69 98 he w

Q

m
(D
E -_b m
as :a
9 8 2
3 0 8
C a l

;9'*'"ma>
E
2o
>'&' m

Qu:
Q.

..r

cm co Q O
r- N 5) OF
m G an in
1* * N c~4
* N m U)

cm Q cm G
OF 0) o> on
Q  i n 10 If)
*': "*¥ <'*! n
N m of: ("3

8 8 3 8C*i1'}lOl£)
"':N*° *.<*!nm:-° >m

w  c a  o  a
N ea U) ca
Q I-D LE LD
"'; n. ~. *`~3
N no gr) FT

8888
'1<\!°%°€

go o  O  D
N CO Q; m
O Lm m go
"1 <*! <*€ N
N (f) o*> m

co 8 oz: Q
N GJ 03
CJ 1O no U)
"2 t'~! N N
N OG of m

Lo CDOM 8 9 9
Q90|040
"':°'!°%<*€
: u m m

(D D O ca
N cm m o>
o LT KD no
*" £*4Cal N
N (0 O') pr)

¢/9 vo he UP w <49 w w 9?

E

N :- of GO
1- 01

GO
G)
m

~e o of G)1- F O)
Q
c m
c m

ID of ¢>c>

U- 88%
u: a>
Q; m

o If) Cr m
1" m Of m

cm m
cm an
ea m

(D co ¢> 83
4" \D 0)

°E. MY
m 85
U! cm

nm m oz0Q*-"0)03,
* Q 9 ZCDS!enc:

o Lm ca GO
£ 0 t- m 81* M

m 0)
m G)

o cm G) m
ca mo OJ m
1* m m GO

OJ m
on OF

m o m m a
wcooum1-Lr><:n_up

CDU)
m m

o If) m m
<"'a» O U)m
or of cr U)

cm m
U) m

0 ?

3;
l " -
O

1.0W
Q(NE
.J
-=c
3
LL

5
3

I
"QT:
88
O n
Q~a3
E M
a.

UP
(D

3
m o m s :

'83
8883

Ru (g £0 (U
E  E  ' e  E U}U3CB5>h m m m

Qc-98m u mcnmcn

If) UP GO Ar
10 oz Q) a>

Q Q U L
m O)Q) <»8

8 8 3 8
Quam,
88483

Lf) m on OF
Ia m 8 G)
v' m_ » 52

m m ca
cm on cm

ID 6: G) Q)
1- 93 G) UD
09 fn cr_ OJ

G) a> O)
UP m cm

ommoamnmmm
<oo!o:_c;m u mwcnoa

ommceh m m m
Q Q Q Q\"CDO7CDm u m

If) U) U) o>
r - GO m m
W_UP_ Q m_
v' cm cm o>

U) m G)- L uL
83
8
_\£
so
an
L..

m

w
41m
9
a

,§
:»~

5.
122

¢>(=» 8'5
£ 3 . l : 0C}l° -I-U..
° J _ . 99m
I- I- I - l " *

4 2 4 3 38 8 1 : 4 9
f - l - u .

2 .9 ¢  ( D

a: o 8 83
c  E  . E  o
o |- i-~ LL
L 5* is L
an _an m ea

|- I-  I- |-

a> o 85 3
c  E  . E  o
O 1- |-- u.
4 L- L.. 4.
m 98 ea ea
l - i- I- I..

ea a 8 '5
r: 3 'E o
O 9-»  l- u.

L... 1... 4
a> 9 .9 9
Q- I- 4- i-

4 1 0 8 3
2 3 . : c >Ot-1 -u _

2 . 9 . 9 . 9
I~" I- l - | -

m
fv (D 8 '5
f :  3  c  o
O t- |- LL
L. L... L.. |.
.Q as Ia Ru
I- I- i- P-

a ;  o  8 '5
: *
o » -- E L?
._ \.. » .._
a> m m iv
r- » - t- 9-

m o 8 3
£ 2 3 3 0C.>}»~l-u.
8 . 9 . 9 . 9
I - I - I - l ' ~

GJ
=v c >S 3
D § - - I - L L

88.9.9.93-p-8--1-

8:| :
Eca
O

CO
Q
co

9.c a
Q
LD1"

cm
Q
13
m

Q
Q
of
we

c:
qm
m

z
88
:J

g
88
82

38
88
8 ?

38
3
4
s
3 '

Q

ca
Q
c>
Mn

3oo(q
3
o
of
v

cm
Q
o
m
(D

U
oz

C
nu

o fr:

he ea 69 re vo v o w w vo
m o

QNN

CJ
Q
m
m

o
Q
m
KO

ca
Q:
a

¢:>

o .
CD
l "-
1 "

'in

U

3
£3
18

Ki*
8;
$8

19
Q.

R h
QM

o
CZ
Ninm

c m

o .
a
Mn
i n

3
§

3
8
la

ca
c.;
C)
of
LQ
N 4:

*

GJ
9
8 zQ U 5

a: n
3 in 'v. _  g r :
3  oQ) I. go
UP 4
o cu
Fa
49
m

he $9

g
fn he h e v s ea 9 ea

3*
*e
W E
W m
M r
D.

§ C
q
ca
*i*

§ c

c:8
o f
cw
1""

ca
q
so
xi:
N

he

0

Q
O
cm
~a

O
Q
o
CO
an

D
Qow
<

o
Qo
ea

u:

.C

w £ 8 fn w he ea to
9-
69

1-

an

a>
o

8_
8
Q

GJ

an

(0
95
8
|-
an
g*
m

U

8
GO
co

:5
E
(D
1:a..
3
m

g

D.

(D
m

U)

vo
an

5
r.:

'Ec
9

..-':

vo
<9

'3
U
QS

3 6
4 .  8 3

§sw
o ~.. ' I
4  8  3 '
so

E
°r
~=r
FT
><
QS
m
'i i
21c:
Q)
'U

I
'8
_c
<6

E'm
O

.9
E

G O

0u
zGJ
w
"al
wm

2
o f

1-» >""
I D

£4

. :Uc
at
m

*ea
8 7
1 :
an

3
m
m

a

§
' E
an

2
VJ
cm

c u

'5
*8

1 -

3
8 '
GJ

2 2
an
GJ

Rx

Q
s

01

3
E'
m
jg
in
G)
QS

§
8:

34-fC
GJ
jg
VS
m
no

'Q
4
E
1:
c
an
19.(0
w
no

fa:
|:
m
.8
w
m
Er.:

.EI
of

EWm*
C
m
:Q
cm
QS
M

cu
w

8
: Q
Sn
GJ

n o

G)
U)
L
O
U.
I

3
3<3

E u

88
1~ as888%

c ¢
ZW.;
° 8sn>8..

$8
l - O

m .
E ° l C31~C`J(*)'¢U1lDl*~C(JO3C)v(\i(*J13U3<{lI*~€X3U3CJ 1-£\}<"J"1'!'lQ<.QI*£I3O)C)1-C\I€*J8:1D(DT\LD0)CDr'(\lC"}8l(3.JZ¢-€\lC"3'¢U}4£DI*-WC8iv-1-\-\-v-~r-1-1-wwNNNNWNNNNNUW<*J(*}C'9(")(*>(")¢")€"}¢'7"¢'4TI"4 ~a-=r~=r<l-~=rlr>»4'»».r>nr» go

cm
Hz
83

3

Cr
ca.
r::
Hz
w



£ § _§
£ 8041
ULIQN1r0,2_

"?kw148
Q; u

3'Ra a
8
U)

8
xx
EX
a>

.cs
L?
ct:
Q
ac
D
ea

IX

8 -go L' 531:  r :  :  :
0
C
(08
o

In 63 g ~r
of 10 nol\ 1*

' .
o D  o

I"\If) m
ca LD 8 8
F* 1- Q D
Q <1 vo UP
Q D c: D'-*

no 6`olw~
o f  I D  o n  3
l*~ 1- O  O
Q  T  G ;  U !
Q Q  o

.»m
8 8 8 3
z - w o o
<=1~<:¢=z<=*4
o o o o

8 83 8
! ~  r '  CD CO
Q 4;  c a ;  OF
c a  C O O  Q

1n8`~=t~4uomoocoI - - 1 - o o
Q'=t<=?.°z9 9 9

8 4 8
t=a=t:<=e30 8 1 : 5 9

u'x 84-3
3'.00@ 353

u->&3 8

69ad
s o 69 me he vo w 69 w 49

8

1 -  N  W W
1 -  F ) I* -  F*
of - 4- c o c o
1 *  QQ * z  W
N N  W q

N <r q
1- m r~ t--
of v (0 LD
*. °Q "t *:
N N we ~¢

1* N we q
t- M I*- I*-
to 4 ro go
*': 4? *T *.
N  N  q  v

we#ac»>z\r~cowmu:
"';°Q*°:**':

1 -  N  W 'W
1 '  £* J  | *  | * -
o n  3  c o  c o
1 " 1 -  T '
cal Cal q we

1-nI'=r=r\I"£"3l"t'~ea~ecoco
*.<'Q'7'1r\Ic\:~=r-nr

1-  g 4
* r- r-
ax W w as
"2 "Q *": **;
N PJ v we

1" (*J
1* m t-- t*-
no v (D <o
*. <12 *. **;
N cy w v

v "  C \ l  4 '  4
1 -  UP  r - I"-
ea - = r  to ( D
' 1  Q * z  * .
N  N  - 4 -  ~ ¢

1- €*l ~=r <1
1" m l*-  |"-
of 8  c o  < o
W: r- 1 -

N N  v  * T

w he
hum m us
E E R E

ea he so £9 w ea 99 ma

'I

8O
g Ti
0»v'8gun

W 9 >2° n:o° »
r e ma -§ 8
6
> E

sirQ.

£ 9 0 9 6
naoaoucn
C3101l.*10
*.¢*!fl%¢l~l.
n w m m

8 3 8 3cau>l.nzr>
* .¢̀~!'\E°~Eh m m m

c o o o onoac noah m m m
" lN . ' * ! N .;\l¢;\r5gq¢¢

8 8 8 8
G l n s o a r m
" - 2 ° ! c q
C\¥¢"U£"JC'3

I a  o  D  Q
or m  m  m
Q  i n ID Lm
r * N ( W c
oz W  UP c f :

g o  o z :  Q  o
N O F  m  m
oz: RD an 1-0
1-  N  s o < ~ 4
N UP  m £" 3

8  8  8  3
O In 1D Lmyd N €\l N
N cy: vi vi

(D Q  o  < 3
N OF on GO
o an  iu 10
* ':  * \£ =\ !  <9
N c o  o f  m

8 8 8 8D Lo lo lI)
1 - g q c qn m m e n

(8 v> Ia an Vi vo he v> ea

8
q4?Q

vv I D  9 :  Q )
1- CD GJ

<12 vs
U)

8 3  m

1f)OC!3'0)
n 8 3 9

A18
camcum

10 i n  c m a>
*  I -  o n  O >

as ea
cm GO
U )  m

ro1*
D
N

E

of w cm UP
m m m

UZ Q
in m
m U)

< 1 - o o a m
( " \ i  C\ lC) { J )

* Q Q
a n o n
w e

ooooacnwrwl-cnc:
'*1 U8.¢'8

armUJG7

m LD UP an
l"*  l"* -  au GJ

v o  Q ° 1
m o w
m  c >

O  o  m m
10 10 CD 8
F l*- OF

go OJ
a >  m

O  O  U )  c m
¢ Q  m  G )
r ~ 4 n*  m_ Q

1 "  U)  U)
v o  m

v> UP Q

3  9  v o  3
w  8  8

. J
<
8
¥.L

C)CbCDO>1"-3055)
91*3l'71
m u mm u m

as so m m
`E E  E *a 1 0 5 5 8 0 3m m G)

Ia*=»,<tam o r o nm u m

LD O)  U!  GO
L D  8  o n  o >

in CD
G)  m CO
U)  m  Q )

88883°i°l°Z
888

£ 0  m  m  Q )
OF m as as
v*  UJ_ 02 G)

m on  O )
cm a> Q)

rncacncn
1""8=U}CJ
of _ Q Q

moa au
ct»c>cn

080301In cam
<r>~=n<>*w>.

m u mmourn
§§§§§
~=8§8'8'

mmcnomr-a><nou
<wwz<=z
v-auoucnm u m

>».
2
TO
:>,_
168c
:L

I

WB%

o n8a>
a

m
(D
2

3>O
(0GJ
m
GJ
s-

Emso
8
D.

§
Q)

=v o 8 3: E .c oOu- |- u_
~° §'s
¢ 3 4 : e
O r - ) - L» .

GO

4110885C  3 2 0O l - l - L L
.9.°>.a>.Q1 - 1 - 1 - 1 -

an
41883'=§ o
O i - IE L L

.v.2.Q91-wr-1-

aJo8';';5
= 3 E o
O  1- 4- u .
i * l » i - i .

5- I- 1 - t~

4.3
an o 8 '5
c 3 .c oo |- t»- LL
8 8 8 8
i-7 1: 1: p

8 Q 8 §
Q t -  1 5  L L .
In  L-

. 9  . 9  . Q  . 9
I . - " 9-  >-  1*~

e a  o  8  3
C  3  . E  o

O l- ~  u.
s.. M u.. 4...
an GJ GJ m
I -  I -  I -  1 -

.w.Q.Q.Q|- i - l -1-

<v<=-83t : 0
| - 5 - u .

.Q.Q.Q.¢l>| ~ ' ~ l- | - | -
8. 4- L- L .
59 . 9 . 9 . 9I - 1 - I - l~ ° '

¢v 983 :3
Q I - 1 3 8

....S*8.Q.Q
I - i - I -

L... s... 1...

E u

'D4):Jc
Eo
o

"E

go
g o

88

§ .9 a
*Q
N
£\l

cm
Q
LD
9?

Q
QNr-

CO

q
q
we
v '

ca
Q
an
N
N

3oLTW

Q
QONr~

o
9
m
18

8
l

'=6
no

i
m

Q

O
Q
KG
m
Q

m
Ccuc
o Ia

QS
E '

69 99 w VS an vo he v>
1"

vo

no Q
QLON

o
vo
t -
Vu

O
Lm
N
co

o
Q
mN

Q
GB
O
O
N

<3
QOowe

o
Q
LD
N
(D

ca
Q
o
LT

*
1 -

:G)
31:
2L)

8
5
Q
Ur:
at
m

8
94
ro

=*i

8
2

8

o
Qan<:>
Q
N

:zz
q
m
r ~
"Q
{\| .Civ

'ft
E 69 ea ea 619 pa 89 ea an ea w

Q
Q
(D
1"

59z CD
Q
cm
'Er

Q
Q
D
:xx

CO
QofN1-

ca
Q
co
if?
N

CD
9
C)
o
<r

Q
c s*
o
a
on3.

6 a
1:10 : 8

3 8 8
8 3 -: m
.Q
of
m
m

' 5 2Wm
Ein:CL.

C)
Qoof
N

3
c s
we
m_

so he w 93 he 69 w
1 "

go.

v*

he

4:

oz

8c
8
.E
9.8

E
61

|1"

m
o
inen
3
O

5

8

£
m

3Q
m

3
8

'Q
ém
je9as
E
g
O

3

8
E
E
O
O

c
1

3'v"

3
8
GO
E
E
o
O

~'

Ty'
Zs
0
E

g
O

. c
u
c

48

8_§
E
GJ
E
E
o
<_>

L
oC
4-

bi
Q
an
E
E
o
(J

'8
T(D
3
8GJ
E

8

. c

.8I
of

E
8
as
E
E
D
O

3
E
m
E
E
o
(J

8
a
l -
w
'E
O
anu
E
a:
09
:1
3
ol-
w

' 6
*65

g
G)as
w
mm
E'cu
O
a>
8
zm
w
Noou.
4

off
.9
n

9
. c
L)
v>

8

53
E

98
383
32%

v
c o o ¢~4<'>v4n<ot\eoc>a n m e u-> co v\ oo o> o N u'><ol~oocvo nor; ¢DI"@G>O ~ m ¢J * N N ® 9 W ® v v v v r v r F F N N N N N N N N N W W M W ® W W ¢ W V ¢ ¢ ¢ W W W W

on
Cr
Le

8

3

8

3:
in



£6
9
:J
D
41
8
w
D..
Eu
O
6)
oz

8399
3§8'*5°88
L|J8¢j

n w "
i 6 3 3
9. * :8 3
2
w
(J

m m m as
E E E E (U m

'E ';8
(SOOO
8888
G!Q¢=1'==>.o c z c n o

ocnooDoomu>nc-zc\i
Q q q c qc a o o c a

§§§§ ° 3QQQOQOO

: s o o no c a o oancvmzw
dddcém  a Q D

o o c x oo o o c f
I0l» \ll\! ('4
Q Q Q Q
c o c o

88884 0  N N N
Q Q Q Q
o o o o

8  8  8  8a  o  Q  o
"E w N. n*
ca D o o

0 9 9O G GCJCJCDCP
ac:» c:>c::

O O D 8
8 8 8 ¢
~.<~4<~!~.c o c o1- l

l.....l

en ea 419 as so vo EB ea es

8 0 8 8
3888

8  8  8  8D  o  8  o
~fz 'fl _sqcy N  N N

o  a  oo  O  8Q  o
sq sq 'Q sqN N N N

coco
8888lqlqrqnqN N N N

o oo o o c ncacao
u"J.\Q:QsnC\l€*Et*l¢l\l

8  8  8  8
O O :J O
:Q LQ m 'Q
N cw: N (*|

8 o § §o  8
sq 'Q 'Q =Q
N cy N  N

88=>===M 8 8
"":**:"1 F`:v""1-"-""1"

o o h :8 0 0 0loLf3iD
* " : w

8  8  8  8in ID an If)
*": t t" "2
" 1' 1- 1-

m cy
E E

8
w Ia

g _go 8 .askc 4: C

(19 ea ea ea ea v> ea he

o  O  O  c a
o  O  o  D
n m  o f  m  m

"r> ~=-1 4 ~=:
1 * O f N  N

8 8 8 8maomsn~1?<x<€<fv - N N N

O 8  o  o
o Q O10 of co of
sq 42 ~<t 'q9* (\|£\lCal

O O D c:>

sq 9  3
1 -  N  o f  N

o CO ca aca 8 Q 8
8 <t 9 frW CON (V

8 8 8 3ooooao
3.~=*:'=wt1-€\l¢\IC\i

c o o<:>Qc:>c:»Lf)lIJLf)l0
LQIQLQIQ

ca r:> CD Q
o Q O ca
IO If) ID m
LQ Ur: 'Q *Q9" 9* 1-

<8 8 8 3
l.r> ID i0 In
*Q "2 *Q Lo1- 1- 1-° 1"

33-'FiC I:

4:

5LD
E ...
= 2m9 8 8
ru"'°)
< - ' a .
. ° o . 2
8 8
E3o> E wQ . .»~ 1

924
n.

vo he 49 w is UP 89 99 to
g

m m m mg g Ig y 0 3
.° a<=a<=z

cncnaaomm m m m

0 3 9 0 3 8C?J{DCD
°1'3*.C*&'72c:>¢><:>a> aaowcntaou

3 g av 8Q °z 88 °zUP 8 cm o>ea OF m

m a> m m
8838. 3m cm cm asm o> m OF

cncnoummcnoaoz
<='° .¢a<'at7>. cnoucncnm m w o z

UP m Q) OD
m m ® eaO) U) cm OF
m UP cm UPD) UP cm o>

o> m OF m
388838Ia U) m G}0) au c> QS

m cm a> Gcm m cm m
m_ 9192. Up
UP Cl m CD
o> Q) m m

3  8  8  8m m CD m
U) ca on UPm m Q) Q?

Q U) m c>m c> 8 o>U) m cm
8 8 83 3

_go JEc  c

E

o m O) mv' 03 ca U)a>_ m_ Q
Q) mOF m 8

.as -£8 $3 -SE: |: c r: LOOJUIUDh m m m
m_o;a>_
crzcnozcraven

U7 CDG}CI>
Lnovoam

<1z<=z<=z
03 U3CD
m u m

¢no>cncn<7>o:<71c>
Q vz vz
8gggg

£0 g) GO 8
m cm OF
1" <71 vo QS

oz- cn U)
cmcm m

10 oz 03 ea1* 6) GO GO
gr; Q ° 1 ° 1U) 03 mm on O)

C!.\OJGD€JJcncnmcn
Q Q Q Q
9 0 3 5)mo : CD

q; 8 8 8
8% m_ vo UZO) m c'> mm c> m m

8 8 3 3
<=z<=a° z<>2
osm cnmiT}CDU)O}

m G!
E E

>-
2
W
>,...,

£
.E
D.

I
344113
8 8a mQQ:g o

m
(9
E,i
s.m:»o.Scas
2m
L.
Q
F-

4-1
c
an
cm

Q
( L

q
G
£0
C)N.J4.2
*J
<2

Danw
50,

0_0
29?

g
3 80:4
GM
weu:

-53 ~ 8!
c C

f.s~L° é

38
m
, » I a

wE
G) L...an g 8 3C ,E Q

O I- LL4 \- L..
m as Q .9t* |..... l-- I-

4 1 0 3 5*2 . | : oO ) - l - u .
8 . 9 . 2 . 9I-E-l-l*""

w  o  8  ' s
C  3 oO t- FE u.

4 : 4 9 8 3¢ 3 " . QO f - f E u .
tl.)<D¥DQ

i-r -1»~t-

as ca 88 3
C 3 E oG |- » - u.in h in L
.Q 9 ax Q)1.. I- I - I -

a> o 8 31: 3 oO t- E LLI... s. L...
2 Q .Q .QI- I- I>-~ s-

¢>¢~8'5
O2--I -u .
.9.9 Q<;I - & - - } -

1 4 .
" U
QS
: I

s . s... lm n..
ea m en as

1. . . . . .  | . . . . .  | -  I -

m o 8 3
$ 3 8 0O f - l - L L .
¢ug;a:_»n
r - s - I - I -

°»=>§'=5* : 3 oO f - l E u .
2 . 9 . 9 . 9i-»}-}~

@ 0 4 0 3
¢ § ' . E oO%-I -u .
9 . 9 . 9 . 9l - I - I - l - -

r:
'Eo
8

Q m
2 8
8 848..cu
a*iv

C
Q
G)
<4"

m
E C)

'Ql*-q-

G
QLTm

8Nnmv-

o

Q
-=r
Q
m

3IDr~v

Q
Q
C)
LQ
m

Q
o .
10
on

Q m
Q"¢:T
CO1-Q

O Lu

w Ia ea cm 69 Ia BE

o

Q

8
'Q
q I

ea

_N
ea as

<n

8

O :
. 9
W

oz
m l

8
2
9
2

l"""¢

9.
8 ca

*Q
NLm

D
*Q
1\
co

o
cs;
LD
I*-1*

ca
Q
cm
no
N

o
cgO
co
LD

a
9
RQ
I*-
of

o

Q ;
C )
Lm

I"\_

3CDo
sqN

ca
Q£0 ox
Q
-r

C) £0
Q E
Lm
m

:
2
Uas.Co02
w
.c
"6
'Uc
m
m.c:4-v

oz he 89 ea in $9 69 vo w FT BE co
'65
9:
El""3

c o

0

~'E
c 3

3
3
8

a
9noN1-

O
==:tomN

3oo<r

c>
cgQO
00

o m
Q 8anN3

g' _
8 8
M G. 2 8 ¢*

8 4,"~<6
8
m

E$ 2
Q 8%
Q.

8aco
<

Cr
QQ
3

¢ ¢ > ea 69 ea v> us Se

v"
ea

v

89 ea

GJ
8'mHz
O

aGO
cm

in
up
.E
vo
r:a4-r
8r:.r:
8

8
(D
E
2mw
3
eaa>
w

3
E x

3E - 2* c sam8 84

8

*8
g

s
c

4

.Hzo

.5
do1"

w
ea
G J
L .
TU

O

a
q ;

<13
hwQ

2
E
w

U)
'E
8
m
5

J;I
3
>c
no

.8.bm
8
E

g
8:cf:
'8c
*a:1u
E

r :
T

§
.bso: ITJ
E

je
8
8
.9

g
<8
i iC4-1in:JU
E

5c
¢4
.3
.85
#D
3

' o

E

m
.ban:J1:
E

Q
3
3-8
.bw3'u
E

5c
I

an
.8
isw:1
E
'U

jg
8:|
'U
E

8 '3
E \-
<=> 2
fn ImL.. GJLL L

IJ..
as o' i i  -> .a
D. Q.

1963
4 8 88 0 8

< 8 8: ME u ;o ._

9 - o

CL.cum

ea .
. o D n m ~ Q L n c o r - m m e n m ¢ \ n < o r ~ u o o a o n m I f ) r ~ o o : n o c \ : m " = r I . o c o I - - m e p p nm

Fai
_8
3
o
<9

.Hz
o

m
U )
z :
1 :

8:xUP

if



8
Rx
v
co
o
vo

3888
»§_:"63Lum=r95

£r,,,.
m 94
:1Ic18
.9

3

8
of

4-»

Ci
av
<2
as

as

0
m m cu m
":8 'a "8 'E

au ,go Eu so
E  s :  2  E

cy as m W
E  E  E  E

as m as m
T:` "E "8 8 3388 _Ag $3 m _q

r: c  E  c 8888
N-C
o

BE
¢o
re
m

s§§*
: 4odds
v

Q<*:<=2<t?Q g a o

8 88 3
1- Y* O o
Q 1 Q cm.
o o o c:>

U? 9; Vi

""m 10
CO
Y '

1 -  0 4  q  1
1°- C9 l*- l~
of  8  QD (D
1- 1* IP

1" 8 x 3of 8 (D CDr - I* W
N  N  q  4

1- N 4' '¢
T" m h !*-
to 8 CD co1- Ar~ 1-
N  N we <4

~~=r"<r~$<q1"1*-co<r<o<c>
*°'1!":"1c-lc~:<r"¢

1-v' go to x
co ~¢ (D £0
1- oz; Q* w
as  N  'Q we

N v we
1- co r- r-
of 3 co up1" 1-
N N 4' ~4*

1- N q we1- of: r-- r~
of 3 (D <o1- 1" 1"
N  N  q  4

<\l<r"=fm t - 1 -
93849401" 1° 1-
c~4c~I~t~4

1- N W W
1-- cf: r~ r-
of q cm co1- W TI 1"
cu N we -=r

1"9" 3 FT 8
au Q £ 0 co
1 "  W  Y" 'r-
N N v  q3

w (8 w 66 ea

cm
oY"

w

so so 8 _cg
r:  c I:  1:

8 -go 53 Se
c c  c  C

69

G! Ev m m"--.E " 8  E  c 53 53 8 8c  c  c  c
(O D o DN U) m mQ Ia m m
' i  N.  4  N
N W m 09

(D O  8  o
N cm m
O in i0 Lo
1" Ag q *"!
N m CO FT

co <3 O
N  8  m U)
Q Lm if) 10
*: "Q "'¥ '*!
N cf: m on

£9

(0 cy m
2  2  E  3

ea

*go -go as _Q
c c  E  c

w

<v8882
<2

,_
(D
E
r , s89:* v / » €
E°n:(.>".
p82
:r 8
E3g..

23
s a x

m

so 9) w

4 g mlngg§
vs;
88

" 8 8 8 3
c1o>_
8383

oocoo>8mow
Q Qmc:S301

w
8383

W  o c>N €\l 8 o>
v  Q Q

m mm m

too mvv83
~<=a°amanC501

2  3  8  8
<*>° z° z

Q) U?m m

8888
v l \ 0 > 0 )

g o ;

9 8 8 5 8
/ '*"£°l°Z.-casaova:

xnlnaaoz~=rc~zoacn
*"*l`z° 1'3&

1-0|0JcncnQ
3 3¢noz:a nQu:

2 4
au
Q)
E -9c: 59 _go 8 _QC  C  c  c 53 $3 53. _cg4 :  C  :  c

cu so m _kg
`3 "8  "E  1:

Q 8 cu au
c c  E  E

m cnm oaoamoaoz
° ?.'37i'7Zczcvacnaumcn

8 cm 8 m
d m' of
m m UP

If) cm m o>
1" cm m ea
¢") cm_ Q <».

U)  m  m
m  m  au

39. 53 m _cg
s: r: 23 c: 2§ § E ~9. -'8 59 so

c  c  r :  c

3
Q
wt
q
(D
Q
ml
...f
<(
4
LL
_z
4

DcmLLI
" 2881.
ow
gr?ml

.93

> tit-m hum!
1.:

D. .

L...
as
>
O

. z

8
cm
L..
Eu

| -

4 4
C
4 :
en

8
Q .

8

Q
Q)

v  o  8  3
c 3  1: Q
O >- |- LL
1... L... L.. L.
as Q) as (D
i-  i -  : -  | -

8
8  8  . -  3
O z- ET u.
I- |.. \..
ea ms _ea av
%- I- t- !-

m  9 8 3= 8 s l . : o
O%-&-LL

8 . 9 . 9 . 9
+ - l - t ~ | -

G.)
as o 8 3
c 3 .oz o
O l-- 1- u.
L... 1... I... L.
. 9  9  9  . 9
1-  i -  i -  I-

m 0 8 3 ' 5
C 2 3 3 0
O f - I - L L

9 . 9 . 3 . 9i - I »~ ! -+ -

<L=G.85'5$3J::oOI-I-L4..
9.9.9.9|....}-|-l-

# 1 1 0 8 5
0 1 - I - L L

2 . 9 . 2 . 9

a>c>$*5
¢ 3 ' E ol - u.
.9.Q.9.°_a
1-1-1-1-

av
cy g 9 '5C
Q t -  E  8
L. go \.. I..
GJ Q m m
I- | -  i -

9 0
¢ 8 " . o 8
Oi--- L L :

3 2 . 9 2 8
|~..l--I--l»-

Q,

3 28
8 8v
£985
g o

m

£33
2 8
* QEn.

O

_Q
c

_q
c 8 ~i'i.

c
_go
c

C*
Q
N
h

3
~<r
q

ca
Q
m
N
04

-59.
c

_Ag
c

53
s:

Q

vo 69 ea

Hz
£3
9*a
w
ea

I
9
m

N:
10
8
9
03

3zg CJ
Q
gr
cw

ca
42
t--
(q

O
*Q
N
(D

D
Q
wN

8
c
O
N

Q
Q
o

8

O
Q
LD
N
co

Q
Q1D
Q1-8

o
Q
CJ
8.
N

CO
Q

et
C\I

g
2
2:%

- 5

g
Ar:

£3
.5

"6
1:1
r:
M
:as
5

q)
9 .cu ...

r 8
Q 3

8
a n*0 8 0
UJD..» .»:J cu
9au
m

Rf he ea S e s o w
*xii

3 :
z
m

} -_kg
r :

an

_Ag
c

9

s é8
c

44

g D
Q
of
N
\""

o

Q
( D
I D
N

e e

-53
:

go
£:

-SE
r:

§ §+:l
En:Q.

he

c a

=>:
CO
O
Q

et he W

an
cm\..
w
J :
O

E
an
U)

F :

"*E

8
" - .
vo

.9.
m
<3

Q.
3
9
(D
E
8m
®
3
GO
v

w'S

3
cl

.oz
0
C

a>

4:uc
+ 4:81

v *
C
'E

§
3
§
to
m
c
8
3
3
8

c58;
£3
588

.3z
IJ
co

~6
VI

8G

Ia
E
.EQ
o

.c

.3
4
a
c
.9
3
g
go
O

5c

o

83
w
1:
o

<.>

.C
U
Sr;

C
.Q
3
Em:
Q
O

'6
E
N'
o
3
3(Dco
O

'5| :
ch
.8
15
g2
8

c
.Q
*G
E
*aco
o

-5
_q
<15
g
"8
E
1;

8

.Cu

.E
06
C

.Q
'CS
E
'6
c
G
O

c.o
5
E
wc
o
O

nr:
G)

E '
Eu

.Cr
O

88
a
an
no
I...
o
u.
I

£6w
3
8.c(J
w

3

w .
, E e l o <~4¢'>¢1n 4c|~oooao o 4 n v \ n : o r ~ c u c > o n m \ f > ; D I \ m @ 0 n m ¢o r~mc ' >o m Lo. J Z - ~ z \ z o ' : ¢ l n < o l ~ o o c : < - ; v - - t - » - v v - - c ~ 4 § n n ¢ \ l n n n r v w m § m z w § o t > < * > m : » ' > m v 3 < - ~ ¢ - $ 4 - v < r v m $ uv m

1 :
43
ax
Q .
15
w

ii



w
8
:s
ws
G!
4:
1.2
an

§8'-3
8883
2J10J&M

"'?9v>Ia 8
85 3

3w

ca
au
4:
oz

ac

v~ v* W 1*
1- r"" v'  F
m UP m c*:
Q e t  Q  c o

888% T' T' v' 1*
v- 1- y 1"-
of m t*} U)
we *Q co et
o  Q  O  o

v* iv F 1-
F'  T' 1- 1"
m m Vu et:
<12 ro* LQ *Q
o o  o  o

mmmm
QQQQoooo

9" Y'
09 pr; vo m
:Q *Q co *Q
c:> Q  o  Q

,_ ,_ v' w*
1" 1* v- 1-

own
hu-I

U

c
to
-C
u

m m m m
'Q *Q et *Q
Q o  ca  Q

\- 1- 1- 1-
3  28  3  8
<4 sq et <9
Q O ca ca

v' T" I* q"v
1-~ 1- 1- v-
m  m m g r)
4:1 et <q <q
O o o <: :»

1" 1* r" Q-
8 <0 m m

sq :Q et
o  D  Q  Q

Se ea he ea he 09 me ea vs

cu Y" v" \" v'
1 1" ~r- 1""
so of  o f  o f
1- ' 1 '1 1-
N (\l N  N

1- 1- 1- 1-
1- 1- v 1*
m w of on
"1 *': *I vi
N  N  N  c y

1- 1- 1* v*
t* 1* 1- Y"
on vo :no co
1-  1-  *  1-
Cal C\1 N w

'p Y* 1- 1-
1- 1- 1- 1-
to co of to
1' T" 1* 1
N N  N  N

1- F 1* 1-
1" P Q* 1"-
of co w of
1"" r 1- 1-
N  N  N  N

'§""' F T ' 1-
F  F  1 -  1 -
o f  o f no no
1* 1* 1" v*
ml N (\I Eel

1" 1" v* 9"
Qui 1" 1" 1-
of no no ac)v- r T' 1° -
N P4 N (\l8

Y* T'  F 1"
1-  1-  F  1"
w ea no as
Y" *"l r 1-
N (\l N N

1- 1"*" v* v*
1- 1~" 1- F
of of of of
1"  T '  r r
N N N N

1- r' 1- v-
1- 1- v* w
co of no OOv* 4* 1- v
(Na Cal N  N

no vo he

<21 (0 m N
E  E  E  E

vo £8 he ea he he vo 4)

Q

'Q
w
3 _

41041° e'
§""=°
E
3

E a
w e
QBLL

c o c o
88889444v"v~v"v-

c o g
8 8 9 m
xn'.q\.fqa.q
1"r~v*v~

8 8 8 8
£ 0 m m I f )
so *Q sq :Q
v ' v' 1 "  W

Q  c a

§8 8 §
m Lm Lm an
1" 1* v" 1-

o c a c a a
c a m e
LU!Ol!Jl.D
uvnoxqun

C 7 0 8 9

8838
-5*-3~41-

Q c a o oo o c a cI(}l010|0
Lqnrgzoun
v"1""1-wa-

oocacaCXDCBC?x n r n l n m
rqnqmqan

Q o 8 38 8 ID LDm LD10Lf)1-v- v- v

to en V) vs ea ea he so w

Q

ea as m cm
co U) m m
02 m_ Q 92
o> U) cm 8
oz C) m

G m m mUP on ca 8m o> m
8 8 g  8

m m as 8
8. 302 <11
ea 03 CJ m
m as m m

ouoaaaovg)(:!)CI)g)
o:g.m_a:_cn_
8 3 8 8 8 8

mmmmG)(3J8)U)
°2'5'1U1°?.
cnmcnozoacnmm

c:>a>c>cnm a n m a >
°>.<1z°a<>>cncnoucnm c n c n o :

cho>cn<:r>mctnmcn
Q Q Q U Z
c-ucnoam07830763

9355830)mm av
92925292
8 8 8 8 8

m U) cm m
as U) U) UP
'R 9% QS m*

8 3 8 8

8 c> o> 8
<v»_ 33 vo
c>m m 8m m m

'12

Q
¢
Q
(D
1-
Q
fol
. J
4;

LL
_z
:

" T i311:
0 8
8-as

ma
et
o
8

cm go ca oz
m  8  m  m
<11 ¢  01 UP
U) o> U) m
m UP UP as

8 8 2 8 6393038(33070)
<».#=>zG>.6z
(907630)cncncnm

on Q) ea UP
cm 411 0) a>
o:_ Q U! 92
cm m cm 03
m on  U!  ca

8° '° =88.8.
88883

cs DO c> m
cm cm O) cm
U) cm U) m
cm cm cm cm
cm G) an U)

mcncncnmmooou
aa_.o3o2cn_G)U}€1)U3mcnmcn

GJ <:r>cn
638030 )
<7101°8'3`{
a a m o x m
c=>o>cno>

m u m0707998
QQm_m_m m m mm c n a a m

mcnoncnoz-ozcncn
919892.91
m m m mo>caa>c>

m
LU
" i ng o .
98<4

:=»~
2
ti
>._,

E.
.E
D...

4.
U)
>
Q
.Hz
m
mL-
m
a..
ea

|»-

*a
c
GJ
Ia
3

(L

§
GJ

111023
123438
O i- l-LL .
aJa>maJ

an
0 1 0 9 . 64 3 : 0O F - t - u .
.§.§.§.=§} - l " } - I - ~

m
* v  o  8  ' 5
c 3 Q
O 5- SE LL
L... L.. L L
an go an .43

I- I -  r - | -

e a  o  8  3
:  3  E  o
C I- l- u..
:_ L. L. I..
GJ GJ m m
I" I- }~ P-

w093
O l - I - L L

9.9.9.9

iv  o  8  3
c  3
O  t -  §  8
4 |.. 4- \...
ea a> as cu
I* !-~ l- I-

GO
a.to¢9*
~ : 3 " 3Oi-IELL.
ma>a:a>

a n  o  3  3
c :  3  8  a
OI-» u.
L.. 1... L... L.
m UJ (D Q
l~ 1-  I -  E-

fv  o  3 ,  ' 5
c  8 o

CD i- FT u.
L.. L 4. \_
ea Ar Eu an
t- |- i°~ |....

41085
: 3 o
Q 1 - u.

.s>..9.9.wl-I-1-E-

04 wan vs
.Q 8
:x G1] .
Q fl..

849
**6*Jo
QB
(933
8 8
3.8

L
v
93
4.>
VS
of
(3

Q
Q
cm

$3a CD
sq
Chi
cy

o
cg
Lf)
v

ca
Q
N
¥ -̀

oq
8'-

88
as
no

Q
w
cN
C
o

O
Q
u'>
N
N

Q
Q
o
ID
we

O
cg
O
N
|*-

CO
Q
10
UP
Q

U
4:

iUP1-
Hz:
9*
£0
Lu

he w vo an ea ea so

1 -

he .oz
4-

§"
8
i i

8

cm
Q
m
N

o
*Q
f~<~'>

cm
*Q
N
<0

Q
Q
Lm
Cal
1-

3
o
o
N

C)
QoQW

vo

o
<=s
10
N
(D

c:>
Q
¢:»
ID
"\|_

§
8?

o
Q
If)P*-
m_
N

GO
E'm
8 ..U
8 3 8o
E t - "G.)
</>&8o mu
...~ aswm
m

to 819 go e re 89 e n en w ea et

3
9

as*-
c:

3 +-§  an
ro

8 no
D.

ca
Q
ca
l a

oz:
Q
G
co

O
Q
of
OF1-

O
o
<6

g-3
3
o
o
to

o
Qoon
N, § E'

he w ea an 99 w we

1-

he

1*

ea

r
2
3
£0
o
U)
in

G
1:1
c:
GJ
an
.E
28
9:t:
:of
+-
G)

cu
.c
O
mo
>
8
of

3
cs
(D
E

Sn.

4

Ur:
an

Se
cm
CD

J:
-8
E

.Cuc
'T

.cu ..*:

I1-

3
3
2N
3
re

.co
E
4

.Q
CO
us
m
Cr

:Q

.98
m
Ia
11?
Rf
4
8

5
co
9.
CU
8
no

. c
o
S
al:

.Q
m
0)
(D
oz

0
an
in
m
<x>
m
m

u
m

L.
JZ

L..
.Q

L-
u- o

E

m
in

**
8
(Q
.9
go
UP

L.
8
vo
w
m
UP

2
8
GJ
Cr

.Q
cm
.9
m
cm

v»
9)
W
cm

§
'TN
2au
3
xi

8
in
Q)
"3
w

m
2
as
U)

.co
E

.9
<0
3M
\..
8
vo
2
as
UP

o
E
co
Q
(U
8
Cr
o
vo
.9
m
U)

1...
-.9
m

.Q
m
ro

Q
-c
:S1-
2
(U
3
no

.Q
as
2
ts
CD

q)
(O

8

853
8

D 8 3

838

.3
Eo
w
"al

mi
51

<̀5
:
LL

vo

§U4:1:Q
w

so .
_co o :~lcv><-Ln¢or~mo>o n<~'>¢u ' :<or~aoa>o n m i 0 ¥ D 7 \ W U ) O n o w><ov~ooc:o n r f n v n nJ 2 l w N W W W W N Q W W : r v w r w w w N N N N N N N N N N W W M 8 M W W W W ¢ ; ¢ S W W Y W W W W W W W

8*
t:
o
9.
Q..
as
w



2:9
2
:J
U
iv
r:
U
w

8 a 8 '63..... g 4- x
3 .o o as

aaq>cK
Hz 3,45

G.  c_Q 4-

3
' a
Q

.Hz
o

c o

§

a
(8
Q
W

m

_go -£9 8 -'Ec  c :  :  C
anCHI1- go If)

r I\ M
3 43. g 9
G Q Q' 1-

we
1- CO it) LD

v*r,;  gr) 8 8
<4 "t <t we
O O r*  1 "

ml~~¢~=qdl
c
(U
8

1-4.
4* cm ID LD
f- 60 no of
I* r- t") (*J
m "1 "4 we
Q O 1-" 4-\..»

44.v" Cf) ID10
r- gr) to 89
¥'-1" £0
et "2 "L v
a  9 -~

v° Up 10 8
l"- m of
|"°-1- m m
c*> w '*: Ag
D D 1- 1-*of

§§'° 8
:5 -r.

#m
1-  M 10 If)
z-- of of of
¥ ' 1" {*3 (*)
et I we ~=:
O  Q  - -

4*(9 If)Iar- m co of
|\ 1- m m
of re q ~=~t
O Q 9' 1-we

4-.

g so 8 8
1- U) V)

Rf; *`t -q <11
C O QQ*  1 -

9 vo 89 ea ea an vo W ea

8

C\I 1- r~ C)

8 x as 8
Q Ag ~=r et
cu m  q  c o

N 1' 1* 09
1- r- ct: we
o !"- an c.:
:Q ro we <Q
N €" )  v  w

g 3 G) GO
|*- an 8 8
="e ~==: Q Q
ca "4" <o (D

1- v* U) (D
p  8 W 'Q
:Q v* 3 3
if: 4 co (D

v"8 C}®
3 , 8 8
m j q t q t q
vnu£0¢o

v - F > m ca

89 é §
w we w w

6183
i-.m88
"?`°*Z'Q*Qm w r f o z o

r ' v' ® UP
l~ m xi 8r~10 c:>
Q 41 et Q
<4 'q (D co

8 g go
-z 9 <4 <4
(*) v-  w  Q

r..4I"q';f8l\~\DC3
<*e<t<Q=Q
v74<.0£o

me ea
as m m as
E E *e "8

w 99 ea 09 an 149 ea UP

£2

at
w
E 4 as
MQ
9<1>8m3 4 1. : n M
U as
;§° **=a
4) of
E
3O
> 83

28 r.»:
Q..

o c : ~ 4 » 8

==°8<o38" :~:
o 8 8 8

so (D (D
Q- 1- 1-'

au  m 1D i n

8 3  8  6o ro co coQ * 1* 1-
go £0 umLD

ca 8 8 3
8  ( D  c o  w
Q 1-~ 1" 1"
of LD u'> Lo

8 8 8 8
8 9 9 3 9
<"'m\nu->

8 §1  8
D 8 ro
Q 1- '- ~":
of:Sn u'> II?

8 8 8 88491910- \ - v -
rd rri ui nri

o  - 4  4 -  8
O (0 cc)
O co co co
O Ur- 1- 1-
FT In LD IFJ

3 8 *r ETQ co 8 (DO 1- v' Q
£"JIFSin KD

9% w 99 £ 9 UP 68 w 69 to 3
Q
<1
Q
£0

¢ '>o88

g
M  8 85)

c l
m

o o o o a m
r o a m

9101
CDO?:non

1D 1005C3)\ . . iq g )g 3
Q Q
:hasm m

~<rc::cnm
v.~4<ccncta

coco
m m5307

coocncnvmmznw-qc;
8 8

Lf) O m m
r-- Q cm 8

N on* 4
m cm
an o>

Q m m cm
Ia N m U)
1- *f °=* <11

cm o>
m cm

ocznauaswrca.-:novozeocqa;
m836

10 a m D)
q If)o> m
m *.°¥  °2

v-Uu U)
cm m

9'
CZ)
<4

Q*1-»4

U
418W :D o4 4 :

_,QQ
m
(D
3Wr

IO an (D m
1* U) UD

w. m_
U) 03
m GO

CU m £ 9 m
E "Si '8 "e

In O)(D cm
N m o> GJ

Q 92 °1
go o>m

O) cm

G 53G78;m u m
92984
cncnmcooacn

c.»  53 m QS
m UP 03 m

a:_o1c>_
an m U)
O! m cm

o au  m  m
w O) cm Q)
v- m_ o>_ Q

cm m Q)
01 m cm

8 oz  m  oz
m as  m

N OF O? oz
ca
U)

8  cm cm cm
03 m cm

m 4310898
G) m O?
m  m  m

8 8 8 3 8 8
0° <=zu1<=a

oacncnm u m

o  m  G )  G J
IC* m  m  m
1* G) UP GJ
v* g) m cm

UP OJ GJ

5
go
g

L.
as
:»
o

.ac

8
m
|,
.Q
}-

`E

8
9
D.

§
18

as o 8 3
t: 3 _c QO P- I- u.
L.. l.. :_ L
a: as as Q)
i- |- 9- |-

w 08 '5
O r - I - - L x .

.§.§.§.§
1-1-§ -I-

<Dc>° .33
f - I - u .

2 . 9 2 . 9 §|-r-t» -l-

GJ
an ca 8 'S
c :  3  J :  o
o 1»»- |- LL
I... u... L.. L.
m GJ an G.)

I-  P-  |-  t -

4 9 9 8 3: 309-151.8
.98 *£,8*..9.*.I »~ i - i - ¥-

o o 8  ' 5
c  3 oO »-$5 u.
. . L.._ ._
o so an w
P P  t -  | -

a>
Q o 8 34: 3 .: o
O Q- t- LL
\ 1... |..
as 4.3 9) m
I- I- t- I-

a> o 8 '5£: 3 .Hz o
o §- I- LL
i- L- 1... L-
Q w an as
}- I- I- i-

a»o J= 3 " o
O l - 5 u .-<A><uv<u
» -t-» -» -

as
as o 3 3
Q 3 Q
O I- E u.
L.. L. 4 \....GJ ax w 4)
i-- t»- +- +-

U
0:
2
C
8
c
o

O

3t~
£88
c:

a

'Q
1 . . .

1 -

o
Q
10
m

3
8

Q
QCI

o
CO
xo
l -1"

g
E

2 3
3 8

5?

8
83
8

<8 *..
q"*

o
QcmInif)

3ogono

o
Q
LT
CO
w

ca
$3
vs
la
p*

ea 49 fn 99 vo ea 449 9

£31

ca
o.
ct:
m

o
Q
no
'Ar

o
Q
m
l"-

Q
Q
CD
10
4"

3
8
N

O
Qoofwe

o
Q
ET

o
Q
CJ
ca
*Q
x-

3
G
O
'1_
N

Se

o
Q
Ct
10
*L
Ru

4:
4
.9
:J
'a
Q;

U
Ia
fn
24-4

"5
*ca
r:
QI
UP
8
¢.f
(0

ac he an

cm"-.
C

ea W 69 69 y) en 69 he §
8
I-
G)
9E

3 -  _
g 8
4 8 8
8 . 8 8
9 8 .w a s
u cu

w'
8

'E8 8
w e
. . n :
G.

CO
ca
m
£\i

oz
to
I*
UP

o
q
10
1"
Y*

Q
q
*Q
ofY'

3
co
w
Vu

CJ
Q
1.0
f*
LD

am
Q
Q
Mn

O
o.O
8

3
\0

8-
he he w 99 he he

_
1-
ea so so

Ru.c

GJ
O
.o
Eo
vo
Q.
o\....

(D

E
83

n

8
8
E

c:
Q
_oz

8
' E
c

<15

. :Uc
<5

c
T
;r_
m
><
92m
31-rc
q;
H91an
ac

5c

<~>
3
8
jg(0
ea
ac

u
"r

WW
GO
jgV)
ea
or

'....

IU
'I-

.E
:Q
3
r:
q;
BvsGJ
Cr

.c:
Q
c

<8

334-1
c
4)

:Q
am
GO
no

§
4

jg4-
c
4:
'u
"
GO
re

~sin
"el
vo"1S
O!

C
a>

H
<11
GJ
or

.EI
w
E
'Em
Evo
q)
re

34-v
n:
GJ
E
an
m
QC

31-r

:D
jg
m
CD
Ar

8
m
as
i n
in
a>
9
CO

. c
O
an
o

a
GJ
co

o
LL
I1 4 :

s

883
§§3

88
3 3 83

3

G J

. g o a n : " : ~ ¢u > < o t - o o cn o <~4o':-=r1r><nt-oo6>c:> n m- aL o co l - o o o u cx n m Rancor-como n m ED. J 2 v " C \ I l . * ) 1 l ! } C D I - ® G 7 1 " " X 1 - 1 - v - v - v - v " v - 1 - £ \ 1 C\$N(*Jl"~!C\|¢*l{`*~l£\JC")(T)¢"}£*)(*¥¥*)('}€')€*3C")4' 9 ¢ "4WW'WWI¢)`L510| - f )3L0

cNc
O81

£3 5
'ca88
o
an
us
'EE
1:
Q
Q.
:J
w

O



off
.98
1:
" is
8.3

.Rx
v
(8
£1

X-ro*e§ -38 -
88m

388v ...»
3 3
3
"S
m

8
Hz

-hmm
t-~moo
f -~» -
Q ,Z
Q W w

82 -go £9 £9
c  s o  c :  £ :

m
cvog
O

#We
x so §8r--
tea E 'dz 9
Q Q 1- v"WV

#WN

9  g o  8  8
¥ ' -  v"  09 9
='z "1 42
D  D  1 *  1 **uf

gw 8
#2 89,

3 Int*£"}8d3
h ~ - - m c ' )t'w~:<t"€
C 9 5 3 1 " 1 "

-  3  i n  u >
t.: gt; an as

1" l*J FT
<"' f '=t '42
D  Q v" W

"so
£8389
<'z=-~¢~<1c9.C D C J w w

-68" so
!"*888

<*zt~:~=r~=t€IlC}r-1-

1-  F? Lf)  8
r- ¢~'> to
¥ °̀~ 1"-" VJ (Y)
et "1 '**Z we.
Q  Q  F  v '*-J

w he vo w v> w Ia ea Ia

*Q-G7U>388
<'>. 4 9 9
».~o~1~¢o¢n

v-v° 'CDO)r~¢~>§8 r~xn
#21 Qmorrow

m m
3~=r"¢
9 9 9

<"2<t<Q<<=z
o"><r¢a<s:)

1- 1- GO (33
z- of9 Q § §
m -4- co ro

1' 1- a»  m
r~ m
pa 9 § §
(v)v co <o

W W UP 33
z~ gr; q 'W
z-  i t )  o cm
cg  q  f t  45 .
m ~=r co (D

x§'=*° >
a s

<'z~f=:<Q<Q
<n~<r<o=ua

1- ¢ "* W 0]
t- gr; 8  ' Q
!"- 'G Q
9 *Q co oz;
m x i  ro (D

m Q <0  i n

1 ' 1 ' € I }G ' J
m a g
c-6~4-<rSro:

t ~ . »»> 8 8
sq°a1ccgf9< '> 'arena:8

w an

88  8  8  49 .
oz: L: c: C:

Ia Ia w we w he 99 w

Q

£ .'."

a t

( 9

8
GWTSI 3
94°-1r#
6 3 8 4£ 9 . 0 5
4 1 8
. ' - ' cL. - .S Eu
m or
E
3
g . .Ur:

8 2m
Q c :

Q..

98%
<*i\ri»rI»d

, 8 8 8 8€D£D€.iJ<D
'=2"1"':"1wnnfrunn

888%
8"'"T""§
("7 li'J2fJL<) riufilfivi

cs *F *T
C O  8  w  Q
0  ( 9 (D (D
Q *  * r wr-
gr) Lm UP m

go 8 8
Q (D (D cm

ad xii LE LE

cm -q
888%
C! \r" 1 - r j
cfmérzvan

98%
vi ui sri m'

o  ET  3  8
8 (D w fnO v- v- Y*
m we If) if)

to 69 ea as vs UP w so 99 m

we
so
cs:
N
. J

oz:

Q
Y'

117 Q UI U)
cy 8) oz

9 2  Q
cm O?
cm cm

as xta cta cn
m u m

<=a<=z
e n c :
93(3)

Sn ii) GO ca
* m cm G>

QS  Q
Cr: au
GO m

8888
go;
o1o>

3 2 3 8QQ
8 8

a<:><J>c:»e o u vc n a a
1 - Q c 2

8 3 9 :C37
-~° z8Z

go;
8808~Q83°z

-go?

Q Q  m  a n
C) ca U) an

:Q oz* GO
\r" UD OF

as UI

8} 8U > C / 3r - m m
w<*>.<=z<>z

r a s a ;Ana:
z

F"-\
8.. .J

'If

a
4

::>
m
au

:

o  m <
v* O) 83 K...

au* vs_ ea_
GJ  m  w
on  m  m

£3 £8 8 _go
so: so: Cr Hz:

o  m  m a >N  c r  m  8U) m
3  3  s o

8888
833

m cm Q) m
r- -  m  m  m

Q G7 OI*
m an 8)
UP m a>

88488-ò£cq0:_ mummum

r o  8  m  mq au GJ
N  m_ vo o:»_

cm m m
(D cm U)

8888
85888

83338°°°z°2°z
8 3 8

D cm o> ca
I.r> GJ m U)
1' an UP an
W G) cm G)

an OF Q

*é
g
88'
8

W32
3° .::ago:

=-M

E

9
O
m
8
m
la
.aa-
: -

E
CDm
9
G..

88
g m
89?
8 8
8 8
. 3 3wecc

§ A g *
8 3 * 8Qs-i5u.
3.!..2 St*
! -1- ~

¢>Q8":5=:3ol-~ 1.'i'
9.9.9.9|-z--r-r-

ID
4 1 4 8 383 ,519C91- a.
.9 9 . 9 2t- i -1-§»

a s < J § 3
C  3 1 3 0O I-Lx.
.'§.l§.§.§ s~f-l--1-

g o ,m o ::

888.21.1.
i:i8i3P-

830834 2 3 9
O l - ~ 3 - u .

8993.8»-+-i-|-

£9
@ Q 2 3¢?~.¢::O - - u .
. _ .w _ .@ .§
l° '¥°°i~°I>°*
ax

w o 3 3
Cr: 3 an
0 I- £5 LL
I... 8- in 4...
av ea as an
l-- » - I- i-

< v° 8 l 58 3 8 9o t - u..
ea a>e:n)
- - - - -

¢:»cz§'5
£23 Q1- u..
m mwm
I-I--z-

Rx
1:
ea
:J
Hz
oz
o
<.>

1919
8 3
" 9§§a
3:-5,8
=»e
B a
£3
U )

a s

Q

83

<.>

I

ea

O
Cr;
N
W

g .9
4
4

II!
U
5)

ii

Q
§ O

Q
o<9

O
Q
fa
o>

3
N
U)
1-

O
q
Qcam

o
<21
O
o
m

oQo
8

c:>
9
o
<x>
"E

we

95
Q*m

cm
wI-

as he w W BE

r

e=a»he

CO
Q
LT
m

2

8

<9
*Q
N
ID

69

CD
*Q
r-
of

HE

o
Q
so
1-

o
QoofN

3
ocoIO

O
Q
IO
|"-
no

O
Q
cm
£0
*`:
1-

o
Q
ooz:
sq
N

3
we
{\l
Q
~a

re as w UP vo 8 9 he he gc) he 89

D
Q
no
N

8
oz Q

*Q
r»
in

3
IQ1*
1-

Q
C78

Q
Q
to
an
cf:

3
10

we3

ea
9
cu 'a4 1:

83.9
8 8 8

83»
w c L  3Q Ru
aEu
m

Wu:
Sic:
G...

CO
<=;
Q
Lr;
t-

cm
Q
Q
3

ca
o.
i0
4*
'Q
N

4/a 9 69 8? 99 en

to
ea

1"

9 69

g
_m
s
"5
*gw
4:
E
' i

E
1-
4:
9
VuC
O

.8
E
0)
w
Q.
D
Q
CD
E
.Q
8
g
a:
m
cm
vo
ea
9
as
.Hz

z
(J
.Hz
'r
C?
1-

88
3:8
883
858as
i~»

'S
:::

8
O? i1-

c

:é1-

' 8c
TN

. c

.3
m'1483

338
-328

o

. 8
EGJ
w
"al

4E
o f

'S
,E

8
as
E
Q
8
5

je
Qiv
E
Eo
o

'Qea
E
Eo
o

<v
E
3
Eo
O

7°
Qw
E
E
o
U

9KD
E
EO
O

2r :
4
.73
24:
E
Eo
O

2
5
76
Q
Q;
E
Eo

O

3
1:6

'Q
E
E
o
O

3
8£13
E
EO
O

u

8
a
Hz
m
oU.
s

\~ R/3
21:

_s
I B M

w e
38§

1-.0

e a .
, c o o v <9 c ) o q \ l ( q ¢ ; n @ y l , @ @ 0 N F ) 4 o l ~ o o w o n r : n o w e N M Mn
. 1 2 4 - n m w r \ o < o r ~ c o m ' - N M \ - p " M v - < ~ 4 § n ~ n n n < ~ z n n < v 1 5 m m 8 < w m < o : * » ~ ¢ ; v ¢ 8 v < w rv > E u ' )\ r> 3 \ n

5v>
E '
'3
8
3



3888
n"66396381"§.@
an <n

g2
u0
'EU)

av
C
m
4:

/luIm\
1- m of :*>
£0 et: vo m
10 *L- v* 1-
'Q "8 *": Fe
T *  Q  9  9

m Ru Ru m
'E E E *e

»"-. »"\
v '  09  vo m
m cf: i f: so
ID 1"" v' v"

*`t re
1- CD CJ Q*cp /

8888coo\Q"Q"Q"!;c o c o

0 0 0 8
8 8 8 0\Q4Q'QnQc o c o

QGO8too0O 08
'Q'f?"'? V
D O U G

-'B iiir: oz

Erl
8
:J
1:
19
-3
w
Q.
as
Q
4;

no

ea ea 89 he BE so w vo 69

"*»m-4 1- 1- Y" 1-
m m ah 89 9 *t `4Z
¢ q 4~ 4

1" 1-'  1- '
m ¢*} Of) cf:
m If) 1:1 so
we. ~=t we. '42
-4 "4 q- -¢

£35888
~q 41'u_'12q f q q t q

T"  *n  1-  W
m an c"' (1)
LT LO 9  Lm
12 "4: win
-=r v -4~ <4

w o r m
If}IDI4'3U.')
q~4;~¢§~uI
we~=r<r~=r

1- 1' 1- 1'
m m m z">
no m m iD
v '41 WZ 48
~q -4 v q

comme->
10 l£}i!)1tJ
"4I"-g"qw:-
"4-¢~=r~=r

CO cm oz: ca
Q  ca  o  8
CJ CDO
'Q *Q 'Q LQ
of vo ac m

G O O D
8 8 8 8
¢"l\"}('!¢'7

0890
8 ° 838-n
:">¢'7 m<4

843C c:

3
so 89

3 cu Ru w
c  E  E  E

he vo w w ea ea he ea

DC 9 8 8
8 © © , 3
<v;10\.,¢.0

i i i i

O 4  W  8
8 8 23 (D
Q *r *. "1
c-*J UP 10 in

8 8 §8o - r- 1-
as m 4:5 xii

8 8 8 8
8 2 2 2

8 8 3
9 * 1 " ; " :

$ 8 8 8 8
8 3 9 9 3
v x w l n n o

8 8 8 8o o o o
Q Q Q Q<~'Smc~'am

D O 8_ 8 s 8
Q Q Q 4m m m so

c o c o: s o o nocncao
Q q q c g

m cm
E  E

Q

g<
<9
E 'fs
V u ?
9 1
2
0 .
0 8 2
8 so
E
3
° . .»> § 3

m

s o?D.
he so ca be ea (B (19 an ea ¢*>

J;
R

s

Lo
Q*
o
N

Q
ca

58 _cg
c : c :

-J

z

9*hu-I

m c a m o a

3333
38838

cn 803mm GIG)
qagcqcq£DG>€}30>cnmmm

mmmmcncucncn
Q Q Q QCDGl530393030767

a > m 8 8
3 3 . .cncncnmcncncncn

m  m  e a  m
cm UP cm 5)
m_ on* 92 m_
OF ca O) m
m U) 07 o>

c n o a w mc n m m o a
m. Q m _ Qm m caU§U)8G )

0 7 0 3 8 5 )m m m
08L*89?.°1m m m mc n a a m m

€:DG>U)O>
au cn aa cn
vz'=».=1>.<2>.
oacrzoam
a>cncr>c:>

§ »
3 8 m

3§8g°13
88§

U}U)0}03moa mm
QQQG2U>€S}OJ<J>a>o>c:>m LL

42

_J
4

: J
in
SJ]

l

8 310o n0..n
9 8

§'°~
m

(D
§ O ®  a> G)

1- ®  cm cm
m QS m
ea m
U) 8 CJ

8838 8888°z°a°z
888

lo m cm ea
we cm m  m

92 m_ 01-
m cn  oz
OJ cm cm

no m G) U)
r - cm m  m

m_ Q <11
m cm Q;
m U) CD

u'> CO m U)
m cm cm m
1" 01 vo 92

m a> m
cm ca cm

If) ca m m
W 8 m O)
N ». oz vo

m o> m
cm cm m

o>c>cn8aacam
<==.<=z=1z<=z57030369Q)CJ)O)C})

m  U)  U)  m
O) G) m cm
c>_ Q 92 o>_

8  8  8  3

cncnmm83570353
-<=z<-*wao>cno>a>oammcz

-go 53
c  c

.Sccm
|-
2 E'5 mu
E-'

8
o
x
as
an
So

E11

-C
ti)
w
2
a

' xQD.13
,332
-¢ £
3:0
cy
0 3

m 33
Up

GJ
I- IU as

E

889
8

WEQ
Q 6 9  o 8 3

C 3 E c >CM - r»-u .
_s£Qa:.Q

as 8 3
1 2 8 i 0G 5-1-u. .
6 3 6 4 5
i-T i-7i3F l

8
° e § » - §O1-IEIJ..
2 . 9 2 . 9

r - § - I -

<\><>§3g oa l - I E E
9 . 9 . 9 . 9I - I - I * " l '°

GJ
a:  o  an '5
c 3  E  o

CJ |- |- LL
5... in M. \...
w 43 co G)
t -  I -  1 -  l -

m
iv o m '5
c  3  E  o
G a- r- u.
L.. I... A.. L.
.ea as an Q
t-  I- I- I'-

m o '3
¢ 3o l - 4 8 8
l..... ¢.... L I...

.Q.Q.Q<v1. . . }- | - l - -

8 38 §
o  1 - I -  u .

ea Q 3 3
C  3
O I-  3  8
i- L. L* I_
9 g_,n .9 .9
I- }- I-

av $8
'** m
a s  Q

L-  1 .  4  L . .
.Q .9 .93 an
l -  I f -  ! -  1 -

8 8 8 5oO l- - l ' E u .
.9."*.Q.9.~2i " " l - [ - - I -

' So
T383
*8

Q
w
:s
c
8
oz
CJ*of Q;

0
£23
m

O

-'E
C

m
at

Q
3
N

8
3

CO
o.
a
<8

ca
q
(D
m

o
qNa>

o
Q
8vo

G
<21
O
an
w

C)
Q
Q
iD
cm

C )

Q
o
o f

ct>_

ca -53
Q  c
O
v- G

Rx:
c
m
c
u

8!

m>

g

ET

pa

Se Se h e 94 $9 he ea

1 "

E19 HE 41

go

8
8

ca
'Q
N
In

Q
*Q
r ~
ea

a

Q
m
Y*-

3QmN

a
QOroLT

C)
4:8
lo
I\
of

g oniv;

Z

8

are

o
o.
CO
1.r>
"":
t*

O
Q
8
w_N

o
4:3ii)N
Q
we

23U
8uw
Ia
.Cw
*O-o
'D
m

an
. c
1-1

*ii

w
§  _
. c 8
O 9 3

8 8 8- - ° n :
Z ° . .a>24)v»n.1

mD
an
m
m

en £ 9 ea 99 99 (19 99 he W QS he as
8o

QmN

8
oz o

sq
l*~
\0

ca
Q
m

o
Q
3v-

O
Q
CD
it)

92
g

E'96)015;
Sc:
o.

-
vg-

o
Q
m
(D
m

c:.~
Q

go
i n

3Qq
et

ca
Q
£0

8.
no

Ia he e=> ea as w

v-
rLr*

ea

1*
I H ea 9)

£ 13

9m.c
O

88
E
0:
w

p
£0
GJ
N
cm

c
0

* a
an
c
c
o
Q

Q
J
2
c>
E
2U!
a>
3
w
w
w

I:I
xi

.....
'8*-I

a>u
E
8
Si
viw4O

a
x
Q

.2oC

.Q

m
:1
cs

E

§
9:1-

je
5
fN:I
"U

J:
ur:
m'

?6

.c
Oc
Cbv*IO

E
Ar4-vm
:1
'Q
.5

13
é
£"J
"8
8
vo
:J
to
5. .E

c
oh
3
81:'U
.E

5
m
:a
'U
.=8

1:uc

3bin3'u
E

.C
Doz
vb

3
8
:s
U
E

2
Ooz
of:
E
5vo
:J
u
E

.9|.1»vo:r
U
E

8 *e
- I:1
8 9
w :'È
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ARIZONA WA TER COMPANY

Rebuttal Testimony of

Jamie R. Moe

Introduction

PLEASE STATE YOUR NAME, EMPLOYER, AND TITLE.

My name is Jamie R. Moe. I am employed by Arizona Water Company ("AWC" or

"Company") as Manager of Rates and Regulatory Accounting. In this role, I have

overall responsibility for regulatory matters including rate case applications, exhibits,

testimony, and tariffs for filing at the Arizona Corporations Commission

("Commission").

HAVE you

PROCEEDING?

PREVIOUSLY PROVIDED DIRECT TESTIMONY IN THIS

No.

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND WORK

EXPERIENCE.

In 2000, I graduated from North Dakota State University, receiving a Bachelor of

Sscience degree in Accounting. I have attended various seminars and classes on

general regulatory and business issues, including the National Association of

Regulatory Utility Commissioners ("NARUC") Annual Regulatory Studies Program and

the NARUC Utility Rate School.

My regulatory experience includes employment by the Commission as a Public

Utilities Analyst from 2003 through 2006, in which my main duties included reviewing,

1

2

3

4

5

6

7 Q.

8 A.

9

10

11

12

13 Q.

14

15 A.

16 Q.

17

18 A.

19

20

21

22

23

24

25

26

27

28

auditing, and analyzing utility financial and accounting information and presenting

recommendations to the Commission on behalf of Staff regarding revenue

requirements, rate design, and other matters.

3
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Subsequent to my employment with the Commission, I was employed by

Global Water Management, LLC ("Global") as a Regulatory Accountant from 2007

through 2009. My primary duties included analyzing and examining accounting,

financial, statistical, and other information and preparing reports based on my

analyses. My responsibilities also included preparation of monthly accounting entries,

preparation of certificate of convenience and necessity ("CCN") applications and rate

cases, assistance in regulatory matters, and providing input on regulatory accounting

issues.

Beginning in 2010, I was employed by Arizona Public Service Company

("APS") as a Rate and Regulatory Analyst - a position I held for the majority of my

time with APS from 2010 to 2015. My primary duties with APS involved ensuring the

proper implementation of tariffs, maintenance of rate tariffs and service schedules,

and analysis of customer usage history to calculate rate comparisons and projections.

HAVE you PREVIOUSLY TESTIFIED BEFORE THE COMMISSION?

Yes. I have testified before the Commission numerous times on behalf of Staff and

Global in cases involving rates, financings, and CCN proceedings.

HAVE YOU REVIEWED THE DIRECT TESTIMONY FILED BY THE OTHER

PARTIES TO THIS PROCEEDING?

Yes. I have reviewed the testimony of each of the witnesses for the Residential Utility

Consumer Office ("RUCO"), the Commission Utilities Division Staff ("Staff"), and

Abbott Laboratories, Inc. ("Abbott").

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

The purpose of my rebuttal testimony is to respond to the direct testimony of RUCO

witness John Cassidy and Staff witness Briton A. Baxter.

HOW IS YOUR TESTIMONY ORGANIZED?

1

2

3

4

5

6

7

8

9

10

11

12

13

14 Q.

15 A.

16

17 Q.

18

19 A.

20

21

22 Q.

23 A.

24

25 Q.

26 A.

27

28

My testimony is presented in four sections, including this introductory Section I. In

Section II, I present the Company's updated revenue requirement. In Section III, I

4
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SYSTEM
COMPANY
REBUTTAL

STAFF
DIRECT

RUCO
DIRECT

Pinal Valley $ 23,778,440 $ 21,866,557 $ 21,453,741
White Tank 2,906,777 2,656,279 2,644,196
Ajo 538,892 495,763 474,049
Total Western Group $ 27,224,109 $ 25,018,599 $ 24,571,986

SYSTEM
COMPANY
REBUTTAL

STAFF
DIRECT

RUCO
DIRECT

Pinal Valley $ 5,310,551 $ 3,398,668 $ 2,862,004
White Tank 595,785 334,737 298,814
Ajo 101,003 55,510 28,608
Total Western Group $ 6,007,339 $  3 , 7 8 8 , 9 1 5 $ 3,189,426

respond to RUCO witness John Cassidy's testimony regarding RUCO's recommended

adjustments to AWC's rate base and operating income. in Section IV, I respond to

Staff witness Briton A. Baxter's testimony regarding Staff's recommended adjustments

to AWC's rate base and operating income.

II.

Q.

Updated Revenue Requirement

PLEASE SUMMARIZE THE COMPANY'S PROPOSED REBUTTAL REVENUE

REQUIREMENT AND ASSOCIATED INCREASE, AS WELL AS THOSE OF STAFF

AND RUCO.

The proposed revenue requirements of the parties are summarized in the following

table:

PROPOSED REVENUE REQUIREMENTS

The Company has provided updated standard filing Rebuttal Schedules (A-1

through D-1) detailing the Company's rebuttal adjustments and updated revenue

requirements in Rebuttal Exhibit JRM-RB1. The proposed rebuttal revenue increases

are shown below:

1

2

3

4

5

6

7

8

9 A.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

PROPOSED REVENUE INCREASES

5
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Response to RUCO

Rate Base

WHICH OF RUCO'S RATE BASE ADJUSTMENTS DO you ADDRESS IN THIS

SECTION OF YOUR REBUTTAL TESTIMONY?

A.

In this section I address RUCO's rate base adjustments No. 1 and 2 regarding post-

test year plant and accumulated depreciation.

Joseph D. Harris, and Fredrick K. Schneider address RUCO's other rate base

adjustments in their rebuttal testimony.

RUCO Rate Base ACT. No. 1 - Post-Tesf Year Plant

Company witnesses Joel M. Reiker,

WHAT IS RUCO'S POSITION ON POST-TEST TEAR PLANT?

According to Mr. Cassidy's testimony, RUCO supports post-test year plant if the

projects were completed within six months of the test year end and for projects RUCO

considers to be "major projects". RUCO defines major projects as "transmission and

distribution mains, wells and pumping equipment, services, and projects that typically

1 III.

2

3 Q.

4

5 A.

6

7

8

9

10 Q.

11 A.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

In the Company's last Eastern Group general rate case,

however, RUCO supported the inclusion of the Company's Oasis arsenic treatment

plant in its Superstition system, which was completed in December 2011, a full twelve

months after the test year in Docket W-01445A-11-0310.

Additionally, RUCO claims to support the post-test year rate base treatment for

major projects which improve water quality, reduce significant repair expenses, and

would include projects that ensure regulatory compliance. According to Mr. Cassidy,

RUCO believes that only by matching costs and revenues will the test period be the

proper basis for setting rates that are just and reasonable.2 RUCO's adjustments

reduce rate base by $5,167,279, $352,391, and $4,326 for the Pinal Valley, White

Tank, and Ajo systems respectively.

improve infrastructure."1

1 See Direct Testimony of John Cassidy on Revenue Requirement, p. 10 at 7-13.
28 2 See Direct Testimony of John Cassidy on Revenue Requirement, p. 9 at 13-14.

6
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BASED ON RUCO'S STANDARD FOR RECOMMENDING THAT POST-TEST

YEAR PLANT BE INCLUDED IN RATE BASE, SHOULD MR. CASSIDY HAVE

RECOMMENDED ANY ADJUSTMENTS TO AWC'S PROPOSED POST-TEST

YEAR PLANT?

1 Q.

2

3

4

5 A.

6

7

8

9

10

However, in order to justify

11

12

Certainly not, as all of the post-test year projects AWC proposes to include in rate

base meet Mr. Cassidy's stated definition of "major projects." in fact, all of AWC's

capital improvements and additions are undertaken to improve infrastructure, quality

of service, or to comply with water quality standards.

recommending that the Commission disallow a number of items that obviously meet

RUCO's stated criteria, Mr. Cassidy simply creates a "catch-all" exception for "...'small

and/or recurring type projects' that are purchased on a an ongoing bases [sic] and are

not directly improving the quality of service to ratepayers."3

13 Q.

14

15

HAS MR. CASSIDY SHOWN THAT ANY OF THE PROJECTS Awc PROPOSES TO

INCLUDE IN RATE BASE AS POST-TEST YEAR PLANT DO NOT IMPROVE THE

QUALITY OF SERVICE PROVIDED TO THE COMPANY'S CUSTOMERS?

16 A.

17

18

No. Mr. Cassidy simply recommends disallowing over $375,000 in utility plant which

he argues falls into this "catch-all" category.4 Mr. Cassidy provides no explanation,

and certainly no evidence, to support his assertion.

19 Q.

20

21

22

RUCO CLAIMS THAT THE COMISSION ADDRESSED THE POST-TEST YEAR

PLANT ISSUE IN PRIOR RATE CASES CONTRARY TO THE POSITION STAFF

HAS TAKEN IN THIS AND OTHER RECENT RATE CASES. CAN YOU

ELABORATE ON THIS?

23 A.

24

25

Yes. Mr. Cassidy claims that Staff has recommended rate base treatment of post-test

year plant additions even in cases where the Staff Engineer allegedly did not make a

used and useful determination.5 Mr. Cassidy then refers to 2009 Decision No. 71410

26

27

28

3 See Direct Testimony of John Cassidy on Revenue Requirement, p. 10 at 16-19.
4 See Direct Testimony of John Cassidy on Revenue Requirement, p, 10 at 21 to p. 11 at 3.
5 See Direct Testimony of John Cassidy on Revenue Requirement, p. 8 at 11-14.

7
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which he claims supports limiting post-test year plant to those projects completed

within six months of the test year.

DID MR. CASSIDY MAKE A USED AND USEFUL DETERMINATION RELATED TO

THE POST-TEST YEAR PLANT HE RECOMMENDS THE COMMISSION INCLUDE

IN RATE BASE IN THIS PROCEEDING?

No. Mr. Cassidy's testimony amounts to "the pot calling the kettle black." Be that as it

may, the Staff Engineer did make a used and useful determination regarding post-test

year plant in this proceeding,6 and Mr. Cassidy provides no evidence to refute Staff's

used and useful determination. To the extent RUCO relies on Staff's engineering

analysis for a determination of whether utility plant in service is used and useful, as

RUCO has done in the past, Mr. Cassidy should revise his recommendation.7

WHAT IS RUCO'S SECOND POINT REGARDING POST-TEST YEAR PLANT?

In attempting to support RUCO's position that only projects completed within six

months of the end of the test year should be included in rate base, with certain

exceptions, Mr. Cassidy refers to Decision No. 71410,8 which was issued on

December 8, 2009. According to Mr. Cassidy, Staff's reasoning for excluding post-test

year plant in that six-plus year old case should be applied in this proceeding.

HAS THE COMMISSION MADE ANY SUBSEQUENT RULINGS REGARDING

POST-TEST YEAR PLANT?

1

2

3 Q.

4

5

6 A.

7

8

9

10

11

12 Q.

13 A.

14

15

16

17

18 Q.

19

20 A.

21

22

23

24

25

26

27

28

Yes. In response to RUCO making the same argument in Docket 14-0010, the

Commission, in adopting Staff's recommendation to include 12 months of post-test

year plant in rate base in Decision 75268, found that "Staff's verification that the [post-

test year] plant was in-service, and used and useful, was sufficient to justify its

inclusion in rate base."9

s See Direct Testimony of Frank Smaila, Engineering Report attachment, pp. 44-48.
' See Decision 74568, p. 5 at 18-21.
8 Arizona-American Water Company, Docket No. W-01303A-08-0227, pp. 19-22.
9 See Decision 75268, p. 17 at 14-17.

8
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Mr. Cassidy focuses on Staff recommendations and Commission decisions

during the period 2008 through 2010, and as a result fails to recognize the emerging

In 2016, regulators need to

consider the effects of increasingly stringent safe drinking water regulations, aging

infrastructure, and declining sales. As these issues begin to weigh more heavily on

water utilities, RUCO should give more consideration to the long-term effect on

customers.

It is also important to realize the "matching principle" cited by RUCO involves

more than strict, mechanical adherence to the historical test year. For rates to be just

and reasonable to both customers and the utility, those rates need to be designed to

recover the costs of service the utility will incur during the period those rates are in

effect.

issues affecting Arizona utilities and their customers.

DOESN'T .MR. CASSIDY STATE THAT RUCO WILL SUPPORT POST-TEST YEAR

PLANT COMPLETED WITHIN SIX MONTHS OF THE TEST YEAR AND FOR

PROJECTS THAT MEET RUCO'S DEFINITION OF "MAJOR PROJECTS"?

Yes, RUCO does make that general claim and even states that major projects would

include projects that ensure regulatory compliance." However, to put that claim in

conte, RUCO recommends the Commission exclude from the Pinal Valley service

area's rate base AWC's arsenic treatment plant at Valley Farms Well No. 2 in the

1

2

3

4

5

6

7

8

9

10

11

12

13 Q.

14

15

16 A.

17

18

19

20

21

22

23

24

25

26

27

28

amount of $1,250,000 that was placed in service on July 8, 2015.11 This falls squarely

into RUCO's category of "major projects," because this is a federally mandated project

necessary to ensure public health, improved water quality, and compliance with safe

drinking water standards. This is a project for which the Company has filed and been

granted an Arsenic Cost Recovery Mechanism ("ACRM") surcharge. Yet Mr. Cassidy

recommends that the Commission disallow this project simply because it was placed

10 See Direct Testimony of John Cassidy on Revenue Requirement, p, 10.
11 See Direct Testimony of John Cassidy on Revenue Requirement, Sch. JAC-8 at 1.
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1

2

3

4

in service eight days after RUCO's arbitrary cut-off for post-test year plant of six

months after the test year. Yet Mr. Cassidy makes no recommendation concerning

the ACRM surcharge that is already in place.

In fact, new rates in this proceeding will not go into effect until well over one

year after RUCO's arbitrary cutoff, thereby creating a significant mismatch between

RUCO's recommended rate base and the level of plant that will actually be sewing

customers, and the rates designed to recover the costs of serving those customers.

RUCO's recommended adjustment to post-test year plant neglects known and

measurable investments that can be and have been verified by Staff as used and

useful.

DOES THE INCLUSION OF POST-TEST YEAR PLANT IN RATE BASE CREATE A

MISMATCH WHICH FAVORS THE STOCKHOLDERS TO THE DETRIMENT OF

THE RATEPAYERS?

No. In fact, the post-test year plant is revenue neutral and was financed by

stockholders and placed in service specifically to ensure safe and reliable service for

the benefit and not the detriment of ratepayers. Nowhere does RUCO show that the

level of revenues resulting from the inclusion of post-test year plant would result in a

RUCO

produces no studies and no evidence suggesting that utilities that receive rate base

treatment of post-test year plant over-earn in times of increasing investment

requirements or reductions in usage.

detriment to ratepayers. RUCO provides no financial analysis showing this.

DOES THE COMPANY ACCEPT RUCO'S RECOMMENDED DISALLOWANCE

RELATED TO POST-TEST YEAR PLANT?

5

6

7

8

9

10

11 Q.

12

13

14 A.

15

16

17

18

19

20

21

22 Q.

23

24 A.

25

26

27

28

No. RUCO's recommendation limits the inclusion of post-test year plant to some

projects which were placed in service within six months of the end of the test year, but

also removes necessary projects placed in service within twelve months of the end of

the test year. As explained by Mr. Schneider in his rebuttal testimony, the post-test
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year projects are currently in service and benefiting customers, and this plant should

be included in rate base. In addition, Staff, which conducted an extensive review of

these projects, has concluded that they are used and useful.

RUCO Rate Base Any. No. 2 - Accumulated Depreciation

How DID RUCO ADJUST ACCUMULATED DEPRECIATION?

RUCO adjusted accumulated depreciation to reflect RUCO's adjustments related to

The result of RUCO's adjustment is to reduce

accumulated depreciation by $117,932, $11,568, and $201 for the Pinal Valley, White

Tank, and Ajo systems respectively."

the removal of post-test year plant.

DOES AWC AGREE WITH RUCO'S ADJUSTMENTS TO ACCUMULATED

DEPRECIATION?

No. As previously stated, the Company disagrees with RUCO's recommendation to

arbitrarily disallow significant amounts of post-test year plant from rate base. With that

being said, the Company agrees and acknowledges that an adjustment needs to be

made to accumulated depreciation for any post-test year plant which is removed from

rate base.

HAS AWC PROPOSED ADJUSTMENTS RELATED TO BONUS DEPRECIATION

FOR POST-TEST YEAR PLANT ADJUSTMENTS AS DISCUSSED BY RUCO?

Yes. The Company proposes a rebuttal rate base adjustment to reflect the deferred

tax effect of bonus depreciation on the post-test year plant AWC proposes to include

in rate base, which was unknown at the time of filing its application in this matter. Mr.

Harris discusses this issue in his rebuttal testimony.

1

2

3

4

5 Q.

6 A.

7

8

9

10 Q.

11

12 A.

13

14

15

16

17 Q.

18

19 A.

20

21

22

23

24 Q.

25

26

27

28

B. Operating Income

WHICH OF RUCO'S OPERATING INCOME ADJUSTMENTS DO you ADDRESS IN

THIS SECTION OF YOUR REBUTTAL TESTIMONY?

12 See Direct Testimony of John Cassidy on Revenue Requirement, p. 11 at 17-20.
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In this section, I address RUCO operating income adjustments No. 1 (depreciation

expense), No. 3 (tank maintenance), No. 4 (payroll annualization Adj. # 1), No. 5

(payroll annualization Adj. # 2), No. 6 (payroll annualization Adj. # 3), and No. 10

(income tax expense).

adjustments in his rebuttal testimony.

RUCO Operating Income Acyustment No. 1 - Depreciation Expense

Mr. Reiker addresses RUCO's remaining operating income

PLEASE EXPLAIN RUCO OPERATING INCOME ADJUSTMENT no. 1

REGARDING DEPRECIATION EXPENSE.

Mr. Cassidy's adjustment to depreciation expense is related to RUCO's recommended

adjustments to post-test year plant. RUCO's adjustment reduces depreciation

expense by $117,932, $11,568, and $201 for the Pinal Valley, White Tank, and Ajo

systems respectively." Although the Company disagrees with Mr. Cassidy's

recommendation regarding post-test year plant in service, the Company recognizes

that the adopted level of depreciation expense should reflect the adopted utility plant

balances.

DOES MR. CASSIDY'S ADJUSTMENT CONTAIN ERRORS?

Yes.

adjustment to post-test year plant, Mr. Cassidy understates depreciation expense by

one half.

RUCO Operating Income Acyustment No. 3 - Tank Maintenance

In calculating the reduction to depreciation expense related to RUCO's

PLEASE EXPLAIN RUCO'S OPERATING INCOME ADJUSTMENT no. 3

REGARDING TANK MAINTENANCE EXPENSE.

1 A.

2

3

4

5

6

7 Q.

8

9 A.

10

11
12

13

14

15

16 Q.

17 A.

18

19

20

21 Q.

22

23 A.

24

25

26

27

Mr. Cassidy reverses the Company's adjustment to normalize tank maintenance

expense, thereby reducing operating expenses by $99,896, $55,199, and $18,953 in

the Pinal Valley, White Tank, and Ajo systems respectively.14 Mr. Cassidy's rationale

13 See Direct Testimony of John Cassidy on Revenue Requirement, p, 15 at 12-14.
28 14 See Direct Testimony of John Cassidy on Revenue Requirement, pp. 17-19.
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for recommending that the Commission disallow tank maintenance expense is

"uncertainty" associated with making forecasts over a 14-year period, which is the

estimated number of years between interior tank re-coatings, and the fact that AWC

does not expect to incur the same level of tank maintenance expense in each

individual year for the next 14 years.

Below, I discuss why RUCO's testimony fails to demonstrate an understanding

of the purpose of normalizing adjustments, and why the Commission should adopt the

Company's proposed adjustments for this expense. Mr. Schneider also discusses the

Company's plan, schedule, and need for normalizing tank maintenance expense.

PLEASE EXPLAIN THE COMPANY'S PROPOSED ADJUSTMENT TO NORMALIZE

TANK MAINTENANCE EXPENSE.

As explained in the direct testimony of Mr. Schneider (pp. 91-97), water storage tanks

are inspected and cleaned on a routine basis. Interiors are recoated every 14 years

and exteriors are painted every seven years. Without this program, water storage

tanks would deteriorate more rapidly, shortening the useful life of each tank. Because

the level and cost of tank maintenance varies from year to year, the level incurred

during the test year is not representative of the average annual expense incurred over

the 14-year tank maintenance period.

Consequently, Mr. Cassidy's reason for recommending disallowance is the very

same reason that the Company's adjustment for tank maintenance expense is

necessary. As explained above, AWC incurs these expenses at intervals of 7 and 14

years for each of the Company's water storage tanks. As a result, there may be years

in which AWC incurs tank maintenance expense lower than the normalized amount,

1

2

3

4

5

6

7

8

9

10 Q.

11

12 A.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

just as there may be other years in which AWC incurs tank maintenance expense

greater than the normalized amount. Over the long-term, AWC is made whole on its

tank maintenance expense through recovery of the normalized amount in rates.
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Mr. Cassidy states that AWC expects to incur no tank maintenance expense in

certain years in the Ajo service area, but he omits the fact that in 2019, the Company

projects to spend approximately $108,000 - nearly 5% times the normalized expense

level of $18,953. Under Mr. Cassidy's version of ratemaking, a utility would be forced

to tailor its general rate case filings around its tank painting schedule to recover this

necessary expense. This would cause the Company's expenses to spike in a test

year and cause its tank painting schedule to fluctuate with rate case cycles. This

clearly demonstrates why the Company's normalizing adjustment is necessary.

RUCO Operating Income A<yustment No. 4 - Payroll Annualization Adj. # 1

Q. PLEASE EXPLAIN RUCO'S RECOMMENDED PAYROLL ANNUALIZATION ADJ. #

1?

According to Mr. Cassidy's testimony, RUCO "allowed the '2015 [wage] rate[s],' but

made an adjustment to remove the 3.0 percent across the board salary increase

RUCO payroll annualization adjustment #1 reduces payroll

expense by $85,980, $8,713, and $2,910 for the Pinal Valley, White Tank, and Ajo

systems respectively.16

proposed for 2016."15

Q. SHOULD THE COMMISSION DISALLOW AWC'S 3 PERCENT WAGE INCREASE?

the Company will prudently incur during the period new rates are in effect.

No. Although 2014 is the historical test year in this proceeding, it is simply the starting

point for determining the Company's cost of sewing customers at the time rates will go

into effect. The end result of this proceeding should be based on the level of expense

It is

currently 2016, and new rates are expected to go into effect before the end of this

year. Setting rates based on wages that were in effect during 2015 fails to recognize

1

2

3

4

5

6

7

8

9

10

11

12 A.

13

14

15

16

17

18 A.

19

20

21

22

23

24

25

26

27
15 See Direct Testimony of John Cassidy on Revenue Requirement, p- 19 at 22-23.

28 is See Direct Testimony of John Cassidy on Revenue Requirement, p. 20 at 4-8.

the level of prudently incurred expense during the period new rates will be in effect.
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Therefore, it is necessary to reflect AWC's proposed 3 percent wage increase in this

proceeding.

RUCO Operating Income Acyustment No. 5 - Payroll Annqalization ACH. # 2

PLEASE DISCUSS RUCO'S SECOND PAYROLL ADJUSTMENT TO REDUCE THE

SALARIES OF THE CHAIRMANICEO AND ASSISTANT SECRETARY BY ONE

HALF.

RUCO's second adjustment reduces the salaries of the Chairman/CEO and Assistant

Secretary by one half to reflect a sharing of payroll costs between the Company and

its California affiliate, San Gabriel Valley Water Company ("San Gabriel"). RUCO's

payroll adjustment #2 reduces payroll expense by $44,616, $3,446, and $1 ,246 for the

Pinal Valley, White Tank, and Ajo systems respectively."

DOES THE COMPANY AGREE WITH RUCO'S SECOND ADJUSTMENT TO

SALARIES AND WAGES?

No. Only the portion of RUCO's adjustment related to the Assistant Secretary is

appropriate, as AWC's Assistant Secretary retired from the Company in 2015.

However, RUCO's adjustment to remove one half of the salary of the Chairman/CEO,

Mr. Whitehead, is inappropriate and should not be adopted. The salary Mr.

Whitehead receives from AWC does not include any compensation for the time he

devotes to San Gabriel. Mr. Whitehead receives a salary directly from San Gabriel

based on the relative amount of time he devotes to that company, and the total

amount of his salary from both utilities represents the market rate for his position. The

California Public Utilities Commission ("CPUC") has ruled in this regard, as set forth

below:

1

2

3

4 Q.

5

6

7 A.

8

9

10

11

12 Q.

13

14 A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

The Chairman is paid directly by [San Gabriel] and directly by AWC for the
time he devotes to those companies based on daily time records. Those

in D.93-09-036
We stated in that later

records comply with the affiliated transaction rules adopted
and subsequently affirmed in D.04-07-034.

17 See Direct Testimony of John Cassidy on Revenue Requirement, p, 20 at 12-21 .
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1

2

3

decision that we will not disallow any portion of the Chairman's salary
since [San Gabriel] appears to be in compliance with D.93-09-036, and we
find nothing else in the record that might support the recommended
disallowance.18 Nothing in this record warrants a reversal of our prior
decisions on the Chairman's salary. There should be no adjustment to the

This issue should not be readdressed in future
new evidence is brought forward for our

4

Chairman's salary.
proceedings 1lnless
consideration.

5

6

7

8

As stated above, the CPUC has determined that there is no cross-subsidy and

no sharing of costs related to the Chairman/CEO's salary between AWC and San

Gabriel.

9 Q. 50%

10

11

IS MR. CASSIDY'S RECOMMENDATION TO DISALLOW OF THE

CHAIRMANICEO'S SALARY CONSISTENT WITH RUCO'S RECOMMENDATIONS

IN PRIOR AWC GENERAL RATE CASES?

12 No.

13

In each of the seven prior general rate cases the Company has filed, RUCO's

recommended rates have included 100% of the Chairman/CEO's saIary.2°  Further,

14

15

16

the Commission has consistently adopted rates for AWC that include 100% of the

Chairman/CEO's saIary.21

RUCO Operating Income Adjustment No. 6 - Payroll Ann_ualization Any. #2

17 Q.

18

19

DOES THE COMPANY AGREE WITH RUCO'S THIRD ADJUSTMENT TO

SALARIES AND WAGES TO DISALLOW THE SALARY OF THE VICE PRESIDENT

RATES AND REVENUE, MR. REIKER?22

20

21

22

No. Although Mr. Cassidy recommends disallowing 100 percent of Mr. Reiker's

salary, RUCO recommends no adjustment to reflect the salary of his replacement,

myself, despite being made aware of my employment through AWC's response to

23

24

25

26

27

28

18 D.04-07-034, p. 30 and Findings of Fact 22 and 23, p. 67. (footnote in original)
19 California Public Utilities Commission Decision 08-06-022, dated June 12, 2008, p. 46.
to See Direct Testimony of Marylee Diaz Cortez in docket 00-0962, Direct Testimony of Tim Coley in docket 02-

0619, Direct Testimony of William Rigsby in docket 02-0619, Direct Testimony of William Rigsby in docket 04-
0650, Direct Testimony of Tim Coley in docket 04-0650, Direct Testimony of William Rigsby in docket 08-
0440, Direct Testimony of Tim Coley in docket 08-0440, Direct Testimony of Tim Coley in docket 10-0517,
Direct Testimony of Robert Mease in docket 11-0310, Direct Testimony of Jom Keller in docket 12-0348.

21 See Decision Nos. 64282, 66849, 68302, 71845, 73144, 73736, 74081.
22 See Direct Testimony of John Cassidy on Revenue Requirement, p. 21 at 3-10.
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Staff data request BAB 4.5. If an adjustment is made to remove Mr. Reiker's salary,

then a corresponding adjustment should be made to reflect his replacement.

Accepting the portion of RUCO's 2nd payroll adjustment related to the Assistant

Secretary, and correcting RUCO's 3rd payroll adjustment to reflect the salary of my

position, results in a total reduction to payroll expense in the amount of $29,343,

$2,266, and $820 for the Pinal Valley, white Tank, and Ajo systems respectively.

RUCO Operating Income Acyustment No. 10 - Income Tax expense

DOES THE COMPANY ACCEPT RUCO'S ADJUSTMENT TO APPLY A

HYPOTHETICAL IMPUTED FEDERAL TAX RATE AND GROSS REVENUE

CONVERSION FACTOR ("GRCF") TO THOSE SYSTEMS WHICH HAVE FEDERAL

TAXABLE INCOME OF LESS THAN $335,000?

No. AWC is a single corporate entity that files a single Federal tax return and as a

result, pays 35 percent of its taxable income to the Federal government regardless of

where that taxable income is earned. This means that the applicable federal income

tax rate for ratemaking purposes in each of AWC's service areas is 35 percent,

including the Company's smaller service areas such as Ajo. Much like costs related to

the removal of arsenic and nitrates, Federal income taxes are Federally-mandated,

and the Commission should allow full recovery of this known and measurable

expense.

DO RUCO'S CALCULATIONS HAVE BROADER POLICY IMPLICATIONS?

Yes. Aside from abandoning the long-held regulatory axiom that rates are to be set at

a level designed to recover the cost of providing service, RUCO's methodology, if

adopted, would serve to discourage the consolidation of smaller, troubled water

systems in the State of Arizona. It is unlikely that a water utility the size of AWC would

pursue the acquisition of a water system the size of Ajo knowing that the Company's

1
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5
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8 Q.
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10
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12 A.

13

14
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20 Q.

21 A.

22

23

24

25

26

27

28

shareholders would be required to subsidize a portion of the Federal income taxes

going forward.
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HAS MR. CASSIDY PROVIDED ANY EVIDENCE SHOWING THAT THE INCOME

TAX EXPENSE AWC PAYS TO THE INTERNAL REVENUE SERVICE IS

IMPRUDENT?

A.

IV.

No. As stated above, AWC is required by law to pay its federal income taxes.

Response to Staff

A. Mie Base

WHICH OF STAFF'S RATE BASE ADJUSTMENTS DO you ADDRESS IN THIS

SECTION OF YOUR REBUTTAL TESTIMONY?

In this section I address Staff's rate base adjustment No. 1 regarding post-test year

plant. Company witnesses Joel M.

Schneider address Staff's other rate base adjustments.

Staff Rate Base Acyustment No. 1 - Post-Test Year Plant

Reiker, Joseph D. Harris, and Fredrick K.

HAVE you REVIEWED STAFF'S ADJUSTMENT TO POST-TEST YEAR PLANT?

Yes. Staff 's adjustment to post-test year plant is largely based on their

recommendation to limit post-test year plant to projects placed in service by December

31, 2015, as well as adjustments related to the Company's estimated costs at the time

of fi l ing its rate case. Staff recommends adjustments reducing rate base by

$3,208,287, $72,481, and $12,585 for the Pinal Valley, white Tank, and Ajo systems

respectively."

DOES THE COMPANY AGREE WITH STAFF'S ADJUSTMENT TO RATE BASE?

1 Q.

2

3

4

5

6

7 Q.

8

9 A.

10

11

12

13 Q.

14 A.

15

16

17

18

19

20 Q.

21 A.

22

23

24

25

26

27

28

For the most part, yes. I believe there are some issues related to project cost

estimates that wm be resolved as Staff has more time to review AWC's final year-end

2015, project costs which were provided in AWC's response to Staff data request BAB

8.1. Staff's direct testimony relies on project costs incurred as of November 30, 2015.

23 See Direct Testimony of Briton Baxter on Revenue Requirement, p. 14 at 11-12, p. 19 at 11-12, and p. 24 at 7-
8.
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Additionally, after Staff is able to further review the "blanket" projects and the

related support AWC has provided, Staff may change their adjustment as all of the

support for "blanket" projects completed during 2015 has also been provided. Mr.

Schneider further discusses "blanket" projects and whether they are used and useful

in his rebuttal testimony. After using the Company's response to Staff data request

BAB 8.1 to update project costs and include blanket projects as well as project 0076

as used and useful, the Company believes it is appropriate to adjust plant in service

by ($1,817,676), $18,488, and $3,337

systems respectively.

for the Pinal Valley, White Tank, and Ajo

ARE THERE ANY OTHER ISSUES RELATED TO STAFF'S ADJUSTMENT TO

POST-TEST YEAR PLANT?

Yes. Although Staff makes adjustments removing plant balances, they do not make

any corresponding adjustment to remove the related accumulated depreciation of that

plant. A corresponding adjustment needs to be made to accumulated depreciation for

any plant removed from rate base.

B. Operating Income

WHICH OF STAFF'S OPERATING INCOME ADJUSTMENTS DO you ADDRESS

IN THIS SECTION OF YOUR REBUTTAL TESTIMONY?

In this section I address Staff's operating income adjustments No. 2 (salaries and

wages), No. 3 (vehicles), No. 6 (depreciation expense), and No. 7 (income tax

expense)

his rebuttal testimony.

Staff Operating Income A_cHustment No. 2 - Salaries and Wages

Mr. Reiker addresses Staff's remaining operating income adjustments in

PLEASE EXPLAIN STAFF'S OPERATING INCOME ADJUSTMENT no. 2

REGARDING AWC'S SALARIES AND WAGES.

1

2

3

4

5

6

7

8

9

10 Q.

11

12 A.

13

14

15

16

17 Q.

18

19 A.

20

21

22

23

24 Q.

25

26 A.

27

28

Staff's adjustment to salaries and wages consist of two components, an adjustment to

the Company's proposed 2016, 3% wage increase and the disallowance of five of the
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1 seven additional positions AWC included in its adjustment to payroll expense. Staff's

recommendations result in a reduction to payroll expense in Pinal Valley, White Tank,

and Ajo by $231 ,579, $89,282, and $2,179 respectively."

Q. PLEASE DISCUSS THE PORTION OF STAFF'S ADJUSTMENT RELATED TO

AWC'S 3% WAGE INCREASE.

According to Mr. Baxter, Staff reviewed the actual history of annual percentage wage

increases since 2010, the test year in AWC's last Western Group rate case, and

Based on Mr. Baxter's

calculation, Staff recommends that the applicable wage increase for 2016 be limited to

1.6%.

calculated the average annual increase during that period.

DOES THE COMPANY AGREE WITH STAFF'S ADJUSTMENT REGARDING THE

LEVEL OF ANNUAL SALARY INCREASE?

No. The period Staff used to calculate the average increase includes a period of time

in which Company was still working towards recovering from the effects of the Great

Recession. Additionally, by the time a decision is reached in this rate case and the

new rates go into effect, the Company will be adjusting wages for the 2016 annual

wage increase. Based on this fact alone, the Company's proposed 3% increase is

conservative based on Mr. Baxter's calculated average annual wage increase of t.6%.

As a result, AWC maintains that an adjustment to reflect a 3% increase in wages best

reflects what the Company's payroll costs will be at the time that new rates are

approved in this proceeding.

PLEASE DISCUSS THE PORTION OF STAFF'S ADJUSTMENT RELATED TO THE

ADDITIONAL EMPLOYEES HIRED AFTER THE TEST YEAR.

Staff recommends disallowing the salaries of four of six additional positions AWC

included in its adjustment to payroll expense, stating that only two of the positions

3

4

5

6 A.

7

8

9

10

11 Q.

12

13 A.

14

15

16

17

18

19

20

21

22 Q.

23

24 A.

25

26

27

28

were actually filled by the end of 2015. Staff also removes one additional position,

24 See Direct Testimony of Briton Baxter on Revenue Requirement, p. 30 at 8-9, p. 39 at 11-12, and p. 48 at 8-9.
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which I assume is the position of Rate Analyst, stating that the position did not provide

service to test year customers.

DOES THE COMPANY AGREE WITH STAFF'S ADJUSTMENT REGARDING THE

ADDITIONAL EMPLOYEES HIRED AFTER THE TEST YEAR?

No. Four of the new positions filled after the test year were filled by promotions from

within the Company, and only two of these additional positions remain unfilled. Mr.

Baxter appears to have relied upon AWC's response to Staff data request BAB 4.5b,

which concerned new hires after the test year, and as a result erred in removing these

positions.

In addition, Staff's argument that the Rate Analyst position should be

disallowed because it did not provide service to test year customers should be

rejected. The Rate Analyst position was filled in the first week of 2015, and the salary

is known and measurable. AWC's Rate Analyst was hired to assist in the preparation

of the Company's application in this rate case as well the preparation of filings

required pursuant to the Commission's arsenic cost recovery mechanism and other

required Commission filings.

IF THESE POSITIONS WEREN'T FILLED DURING THE TEST YEAR, WHY

SHOULD THEY BE INCLUDED IN THIS RATE CASE?

AWC has determined that these positions are necessary to continue providing safe,

adequate and reliable service to its customers. The rate case test year is often a time

in which personnel levels are reviewed and the budgeting for new positions is

1

2

3 Q.

4

5 A.

6

7

8

9
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12
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15

16

17 Q.

18

19 A.

20

21
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23

24

25

26

27

28

accomplished.

These are no longer the days where systems are growing so quickly that new

positions can be added at any time with the comfort that increased revenues from

growth will cover the additional cost. Rates should be designed to recover the level of

prudently incurred costs during the period such rates will be in effect, and not the

simple result of applying a mechanical formula or an arbitrary cut-off date.
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As stated above, AWC included these positions because they are necessary to

provide safe, adequate, and reliable sen/ice, and no party has presented evidence

that these positions do not represent reasonable and prudent costs. Staff has not

disputed the need or the cost for these employees. Although a historic test year is the

basis for the revenue requirement, pro-forma adjustments are used to ensure that

rates are designed to recover expenses at the levels incurred when the rates

ultimately go into effect. If these positions are not included in the revenue requirement

of this rate case, it will result in increasing strain on existing employees and

associated overtime.

Staff Operating Income AcHustmeQt No. 3 - Vehicles

HOW DID STAFF ADJUST VEHICLE EXPENSES?

Staff recommends an adjustment reducing vehicle expense by $18,154 and $5,899 for

the Pinal Valley and white Tank systems respectively." Staff's adjustment is based

on the same rationale as their adjustment to salaries and wages, which is the

erroneous conclusion that only two of six positions have been filled.

DOES THE COMPANY AGREE WITH STAFF'S ADJUSTMENT?

No. The Company disagrees with Staff's adjustment for the same reasons it opposes

Staff's adjustment to salaries and wages. Once again, the Company has filled four of

six new positions, but all of the requested positions are necessary to provide

customers with the appropriate level of service, and the related vehicle expense is

necessary as well. In order to best match the level of expenses that the Company will

be incurring when rates go into effect, Staff's adjustment to vehicle expense should be

rejected .

Staff Operating Income Acyusfment No. 6 - Depreciation Expense

1

2

3

4

5

6

7

8

g

10

11 Q.

12 A.

13

14

15

16 Q.

17 A.

18

19

20

21

22

23

24

25 Q.

26

27

28

DOES AWC HAVE ANY ISSUES WITH STAFF'S CALCULATION AND

ADJUSTMENT TO DEPRECIATION EXPENSE?

is See Direct Testimony of Briton Baxter on Revenue Requirement, p. 30 at 25-26 and p. 40 at 2-3.
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Yes. Aside from the differences related to rate base treatment of post-test year plant,

Mr. Baxter applies the wrong amortization rate for contributions in aid of construction

("ClAC"). In Decision Nos. 66849 and 71845, the Commission agreed with the

Company that the CIAC amortization rate should reflect the annual depreciation

associated with the plant accounts that include contributions (i.e. transmission and

distribution mains, fire sprinkler taps, services, meters, and hydrants) (Decision No.

71845, pp, 30-31):

We agree with the Company that the proposed CIAC amortization rate of
2.00 percent should be adopted in this case. As the Company witness
indicated, the CIAC amortization rate should reflect the plant accounts that
include contributions (i.e., transmission and distribution mains, fire
sprinkler taps, services, meters, and hydrants). Based on the Company's
testimony and supporting documents, the proposed 2.00 percent rate is
reasonable and shall be adopted.

Staff's methodology uses a composite amortization rate based on al l

depreciable plant accounts, including those accounts such as office furniture (e.g.

computers) and power operated equipment, which do not typically include contributed

plant. This is neither the theoretically correct CIAC amortization rate, nor the rate

currently approved for the Company by the Commission. The appropriate rate, and

the rate approved by the Commission in the above referenced decisions, is 2.00%.

Staff has apparently used the same methodology it has previously proposed, which

the Commission rejected in Decision Nos. 66849 (pp, 16-16) and 71845 (pp, 30-31).

The Commission should continue to apply the Company's current CIAC amortization

rate of 2.00% in this proceeding.

Staff Operating income_AcHustment No. 7 - Income Tax_ Expense

1 A.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24 Q.

25

26

27

28

DOES THE COMPANY ACCEPT STAFF'S ADJUSTMENT TO APPLY A

HYPOTHETICAL FEDERAL TAX RATE OR GROSS REVENUE CONVERSION

FACTOR ("GRCF") TO THOSE SYSTEMS WHICH HAVE FEDERAL TAXABLE

INCOME OF LESS THAN $335,000?
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No. For the same reasons RUCO's recommendation to apply a hypothetical imputed

federal income tax rate should be rejected, so should Staff's recommendation. As

stated above, AWC is a single corporate entity that files a single Federal tax return

and as a result, pays 35% of its taxable income to the Federal government regardless

of where that taxable income is earned. staff provides no evidence to support the

disallowance of a portion of AWC's federal income taxes, which AWC is required by

law to pay. Disallowing federal income taxes is confiscatory and Staff's calculation

should not be adopted in this proceeding.

DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

1 A.

2

3

4

5

6

7

8

9 Q.

10 A.

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes.
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